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GREATER BOSTON ECONOMIC STUDY COMMITTEE 


The Greater Boston Economic Study Committee was organized in 
1957. The Committee presently has seventeen members--fourteen 
are businessmen, one is a newspaper editor, and two are the deans 
of schools of business administration. To help guide the work of 
the Committee, a Research Advisory Committee was appointed. 
This group consists of leading scholars and experts in metropoli- 
tan affairs. In 1959, the GBESC became Associates of the Com- 
mittee for Economic Development. The GBESC feels that this 
association has helped to broaden its own metropolitan program 
and organization. 


The GBESC has two objectives. One is to gather, organize and 
circulate basic economic data which will advance an understanding 
of the forces and trends operating in the metropolitan area. The 
other is to formulate policy recommendations which may both 
stimulate and advise leaders in metropolitan affairs. 


The report presented here is based on A Study of Business Dislo- 
cations Caused by the Central Artery and a supporting survey of 
relocated businesses to determine their current circumstances and 
attitudes toward their relocation experience. This work was car- 
Peed our by Mr. James H. Saalberg, a former Research Associate 

of the Greater Boston Economic Study Committee. Mr. Saalberg 

is presently a staff member of the Detroit City Planning Commission. 
In its original form, this study was accepted by the Massachusetts 
Institute of Technology in fulfillment of the requirements for the 
degree of Master in City Planning. 
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BUSINESS RELOCATION CAUSED BY THE BOSTON CENTRAL ARTERY 
The Central Artery is approximately four miles long. It runs from 
Charlestown in the north to a point just pele Boston's central business 
district ere it connects with the Southeast Expressway. At present, 
the Artery serves two purposes: it accelerates traffic across the heart 
of the central business district by passing over and under the congestion 
of city streets, and by means of ramps to the street level, it is the 


principle distributor of traffic into Downtown Boston. 


Eventually the Central Artery will assume a third function. When the 
planned Inner Belt is finally completed, the Central Artery and this 
new expressway will become a super highway circling the contiguous 


commercial and business cores of Boston and Cambridge. 


This study is concerned with only that one and a half mile strip of the 
Central Artery which runs through Downtown Boston. At first elevated, 
this strip runs from the North Station along the eastern fringe of the 
central business district; it then proceeds underground for about a half 
mile and emerges at a point one and one-half miles short of its connec- 
tion with the Southeast Expressway. This intown section of the Artery 
was built in two stages. The elevated portion was announced in 1950 and 
completed four years later. The underground stretch was delayed by 
controversy over its route. The controversy was not resolved until 1954 
with the result that the tunnel section was not opened until the summer 


on 2959. 
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In its Report on Downtown Boston the Greater Boston Economic Study 
Committee noted that "a full assessment of downtown employment 
trends should distinguish between disruptions such as those caused by 
the construction of expressways and the slower evolutions induced by 
basic economic change." It promised a special study would undertake 
to measure "'the extent and nature of change caused by the construction 
of the Central Artery. '' The main purpose of this report is to present 


the findings of that supplementary research. 


Though limited in its original purpose, this survey of firms and em- 
ployment uprooted by the Central Artery went well beyond a mere tally 
of displacements and survivals. It sought out the new locations of dis- 
placed firms and followed their business experience to 1957. In effect, 
the research asked a series of additional questions: Would all classes 
of industry displaced by the Central Artery have the same survival 
rates? Would all classes of industry have the same patterns of relo- 
cation? Which kinds of industry would seek to remain downtown, and 
which would eae beyond the city? Was the pattern of survival, 
relocation and growth understandable in terms of the markets and 
technological characteristics of the firms displaced? In this way the 
Committee was afforded a unique opportunity, in a kind of controlled 
experiment, to test and verify its analysis of location requirements 


of downtown business presented in the Downtown Report. 
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A SUMMARY OF FINDINGS 
Displaced Firms and Employment 


The construction of the Boston Central Artery displaced 573 business 
firms employing 7, 160 persons. 


These firms and employment represented 5 per cent of all downtown 
business activity and 2 per cent of all business activity in the City of 
Boston. 

Most of the displaced business firms were engaged in light manufac- 
turing or wholesaling activity, and most of them were small; over half 
had fewer than 6 employees. 


Survival Among Displaced Firms and Employment 


Eighty per cent of all displaced establishments survived, and these 
firms accounted for 90 per cent of all employment displaced by the 
Perte ry. 


Survival rates were higher for large firms than for smaller ones. 


In manufacturing, wholesaling, and service industries, about 85 per 
cent of all displaced firms survived; in retailing only about half re- 
located successfully. 


Over 90 per cent of the employment in manufacturing, wholesaling, 
and service industries displaced by the Artery survived; in retailing, 
only 62 per cent survived. 


Losses to the City of Boston were greater than those to the area asa 
whole. In addition to 118 liquidations, 35 firms migrated beyond the 
city limits. 


Survival rates would probably have been greater if certain non-monetary 
help had been made available. The greatest need was for assistance in 
locating new sites, professional advice on tax and cost problems, and 
better explanations of municipal regulations. 


Survival rates might possibly have been higher had the compensation 
paid to displaced firms included moving costs in addition to acquisition 
payments. In this way tenants as well as owners would have received 
financial aid. 
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The Pattern of Relocation 


Two thirds of all relocating firms stayed in Downtown Boston. Over 
half of these firms had fewer than six employees. 


About 20 per cent of the surviving firms moved into the industrial and 
commercial zone which adjoins Boston's central business district on 
its southern and eastern fringe. The remaining 15 per cent moved 
further out. 


Retail and service establishments had the greatest preference for re- 
locating downtown. Manufacturing and wholesaling firms took greater 
advantage of Artery displacement to relocate in a less congested en- 
vironment. . 


Only two firms moved out of the Boston metropolitan area. None left 
the state. 


Establishments that left Downtown Boston were on the average larger 
than those that remained. As a result, over half of the employment 
which survived Artery displacement was moved out of Downtown Boston. 


Expansion and Decline in the Relocating Firms 


As of 1957, employment growth in the relocating firms had completely 
offset all of the employment lost at the time of Artery displacement. 


Among the major classes of industry, net employment increases oc- 
curred in manufacturing, wholesaling, and services. These increases 
offset declines in retailing, construction, trucking, and transportation. 


The greatest employment increases occurred in the firms that relo- 
cated in the industrial-commercial area which adjoins the central 
business district. In the firms that relocated farther out, employment 
growth occurred at a slower rate. No growth whatsoever occurred in 
the firms that stayed downtown. 


Manufacturers and wholesalers of meat products experienced the great- 
est gains. By 1957, employment in the relocated meat firms was 173 
per cent greater than it had been in all meat firms at Artery sites. 

This increase represented a doubling of employment in the surviving 
establishments. 


The greatest employment declines took place in the manufacturing and 
wholesaling of food other than meat and in retail activity. 
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As of 1957, Artery firms that relocated within the City of Boston had 
668 fewer employees than did all of the firms that were originally lo- 
cated on Artery sites. Not all of this loss of employment in Boston 
can be attributed to Artery displacement however because employment 
in the city as a whole was generally declining in the period under 
review. 


Thirty-five per cent of the business firms that answered a questionnaire 
on relocation experience reported business increases. Forty per cent 
reported no change, and 25 per cent indicated a decline. 


Fifty per cent of the respondents preferred their new location; 25 per 
cent considered their new location inferior. 


Of the firms reporting increases in business, about half attributed these 
increases directly to the superiority of their new locations. 
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RELOCATION EXPERIENCE: AN EVALUATION 
One of the most important questions raised by Central Artery displace- 
ments was: How much economic activity was permanently lost? Meas- 
ured in terms of employment, the Greater Boston area lost none. As 
of 1957, employment gains in relocated firms completely offset employ- 


ment losses in the firms that failed to survive displacement. 


The effect on the City of Boston alone was, however, somewhat different. 
A total of 153 firms were lost, 118 liquidated and 35 migrated into sub- 
urban cities. In addition, the city had lost as of 1957, about 700 jobs 
despite gains in firms that relocated in the city. On the other hand, many 
of the firms which failed were either marginal or poorly located at their 
Artery sites, and some firms, notably in the meat industry, improved 
their locations as a result of being displaced. Therefore, there is no 
doubt that the contribution the Artery makes to the Boston economy as 

an intown expressway and distributor of traffic to the downtown district 


far outweighs the loss of firms and employment it induced. 


A second question raised by the construction was: Were business failures 
and employment losses kept toa minimum? This question is difficult to 
answer, but the findings of this research point to an affirmative con- 
clusion. Survival rates for both firms and employment were high. But 
as further intown highway construction is planned, it is important to 


recognize and consider the merit of suggestions made by relocated 
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businessmen who favored additional forms of assistance over and above 
what they received. Although allowances for moving costs were upper- 
most, it is noteworthy that the next three most commonly favored forms 
of aid were non-monetary. These included help in finding new locations; 
assistance in analyzing building, land, and tax costs; and better explana- 
tions of municipal regulations. These suggested additions to current 
compensation payments could be helpful in reducing the rate of business 


failure in future highway renewal programs. 


A third question raised by the Artery construction was whether or not 
the displacement of downtown business activity distorted land use pat- 
terns. The answer seems to be that it did not. A distortion would have 
occurred if the industry displaced had been forced into locations which 
were unsuited for it or into locations in which it was regarded as un- 
desirable. In the Artery case, much of the displaced industry was 

able to relocate satisfactorily in a convenient industrial-commercial 
region adjacent to the downtown district. Therefore, there was no dis- 
tortion in the regional land use pattern. But this result was a fortuitous 
one, and Artery experience suggests that future highway constructions 
should consider effects on land use more than they were considered in 


the present case. 


Finally, the Artery experience implies the question: Is there any need 


to amend the renewal legislation that presently relates to highway 
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construction? The purpose of such amendment would be twofold: 

1.) to minimize adverse effects of highway construction on land use 
patterns; and 2.) to minimize business failures due to displacement. 
Housing and industrial urban renewal programs achieve these objec- 
tives by requiring a plan for the relocation of displaced activities and 
by providing funds to defray relocation costs. The scope of this re- 
search will not permit us to recommend for or against specific changes 
in the law relating to the renewal of blighted areas through highway con- 
struction. Its findings suggest, however, that the law should be re- 
examined with a view to bringing all forms of urban renewal under a 


consistent program of legislation. 
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A NOTE ON RESEARCH METHODS - 
The following tables, maps, and analyses present in detail the find- 


ings of this research. 


The main statistical source for this report was Massachusetts Divi- 
sion of Employment Security data. The Employment Security Law 
does not require the reporting of employment in agriculture, rail- 
roads, nonprofit institutions, and government. In addition, firms in 
which the proprietor is the sole employee are not covered under the 


Law. 


A check of 'noncovered'! employment in agriculture, railroads, non- 
profit institutions and government along the Artery route was made, 
but it was found to be insignificant. The omission of this data does 
therefore not distort the findings of this report in any way. There 
were, however, about 300 establishments in which the proprietor was 
the only employee. These firms were excluded from this analysis, 


and the report must be read with regard for this qualification. 


All Artery firms were not displaced at the same time. It was there- 
fore necessary to establish cut-off dates in order to compare employ- 
ment in 1957 with Artery employment. Two dates were used. 

January 1, 1950, was chosen for those firms that were displaced from 
the section of the Artery running from the North Station to Fort Hill 


Square. January 1, 1954, was selected for the remaining section of 
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the Artery running to Harvard Street. These dates coincide roughly 
with the dates on which the official routes for these separate sections 


of the Artery were announced. 


The use of these two cut-off dates raises a question of the compara- 
bility of employment displaced from the Central Artery and 1957 em- 
ployment in surviving firms. A check of 1950 employment along that 
section of the Artery route for which the 1954 cut-off date was used 
showed the difference to be less than 1 per cent. It can be assumed 
therefore that the use of two cut-off dates did not introduce any signi- 


ficant error. 


Finally, the Committee's Report on Downtown Boston noted that it was 
necessary to correct its statement of changes between 1947 and 1957 
for the displacement caused by the Central Artery. Similarly, it must 
be pointed out that some of the decline described in this study would 
have occurred even if the Artery had not been built, as employment 

in Boston was declining generally in the period. This point is discussed 
in connection with Table XIV where city and Artery employment trends 


are compared. 


TABLE I BUSINESS FIRMS AND EMPLOYMENT DISPLACED 
BY THE BOSTON CENTRAL ARTERY 


Class Percent Employ- Percent 
of Firms Firms ment Employment 
Industry Displaced Displaced Displaced Displaced 
All Classes oii 100 7, 160 100 
Manufacturing Le Zt 3,401 48 

Meat 7 1 55a 8 

Other food PZ @ 581 8 

Apparel 29 5 (Ak: 10 

Printing 36 6 701 10 

Other nondurables 30 5 Fag 3 4 

Metal products cle 4 358 a 

Other durables 18 S ZS 3 

| 
| 
Wholesaling 242 42 2,445 34 | 

Meat 29 5 631 9 ; 

Other food 56 10 ots. 1 

Apparel 24 4 274 4 | 

Metal products 65 11 524 7 

Leather 38 7 247 S) 

Other 30 5 268 oe 
Retail 99 re 676 9 
Services 47 8 Bea a 
Trucking and Wve 2 136 2 

transportation 


Construction 16 3 6) | fs 


NOTES FOR TABLE I 
The Boston Central Artery displaced 573 business establishments 


and 7,160 employees. 


The fringe of the downtown district that was renewed by the Artery 
had been devoted mainly to wholesaling and light manufacturing. 
Some 70 per cent of all displaced firms had been engaged in one or 
the other of these two activities. In terms of employment, manu- 
facturing and wholesaling were even more important in the area. 
Over 80 per cent of all displaced workers had been employed in 


displaced manufacturing and wholesaling establishments. 


Another 25 per cent of the firms with about 15 per cent of the em- 
ployment displaced were engaged in the retail and service indus- 
tries. Trucking and transportation, and construction activity 

accounted for the remaining 5 per cent of all activity displaced by 


the construction of the Artery. 


TABLE II CENTRAL ARTERY FIRMS AND EMPLOYMENT AS A 
PER CENT OF ALL SIMILAR FIRMS AND EMPLOY- 
MENT IN DOWNTOWN BOSTON AND BOSTON CITY 


Class Artery Displacement as a Percent of All 
of Boston Boston Downtown Downtown 
Industry Firms Employment Firms Employment 
All Classes 2 Z > 4 
Manufacturing 5 3 ii} 10 
Meat 20 ays 35 42 
Other food 5 & 20 31 
Apparel u 5 5 a 
Printing i 8 10 14 
Other nondurables 5 z 15 4 
Metal products 5 2 1? ihe 
Other durables 5 2 17 pay | 
Wholesaling = 5 7 9 
Food Bi LA 20 26 
Metal products 8 5 14 9 
All other 4 5 5 6 
Retail 1 1 5 fd 
Services ] * t 1 
Trucking and fs 1 10 a 
transportation 
Construction ] 1 5 1 


Less than one half of one per cent. 


NOTES FOR TABLE I 
Business firms and employment displaced by the Central Artery repre- 
sented 2 per cent of all firms and employment in the city of Boston. For 


Boston's central business district alone, the proportion was 5 per cent. 


Manufacturing and wholesaling were the most seriously affected, as 
activity displaced in these industries represented about 5 per cent for 
the city as a whole. In contrast, only about one per cent of Boston's re- 
tail, service, construction, trucking, and transportation industry was 


uprooted. 


Among industrial subclasses the meat packing industry was the most 
seriously disrupted. About one in every five of Boston firms and em- 
ployees was displaced by the Artery. A major displacement, about 


10 per cent, also occurred in Boston's food wholesaling industry. 


As about half of the city's firms and employment are concentrated in 
the central business district, displacement measured in terms of down- 
town activity alone is correspondingly greater. When all of the affected 
industries are taken as a group, the proportions displaced for firms and 
employment rise to 5 per cent and 4 per cent respectively. The propor- 
tions also rise for each industrial class as shown. The very high dis- 
placement rates for meat manufacturing reyeal this industry to be the 
most seriously affected of all downtown industries disturbed by the con- 


struction of the Central Artery. 


TABLE TTA THE DISTRIBUTION. BY SIZE, OF BIRMs 
DISPLACED BY THE CENTRAL ARTERY 


Number of Firms Percent Employment Percent 
Employees Displaced Firms Displaced Employment 
0-4 264 46 578 8 
5-9 136 24 884 12 
10-19 91 16 1, 249 bbe, 
20-49 54 ) 1.625 Zo 
50-99 20 5 Lippe} ts: 18 
over 99 8 i Le 21 
Totals eres 100 7, 160 100 


TABLE IDB THE MEDIAN SIZE OF FIRMS DISPLACED 
BY THE CENTRAL ARTERY 


Class of Employees in Class of Employees in 
Industry Median Firm Industry Median Firm 
All Classes Bie Wholesaling ro 
Meat Leva 
Manufacturing a) Other food 4.8 
Meat 60.0 Apparel 4,0 
Other food a Metal products 4.6 
Apparel ie te & Leather 5.0 
Printing Ree Other ihe 
Other nondurables 5.10 
Metal products tee Retail 4.6 
Other durables ee 
Services 4.2 


Trucking and 
transportation aera Construction >. e 


NOTES FOR TABLE III 
Most of the 573 firms displaced were small. Over half of them had 
fewer than six employees, and as many as 400 of them had less then 
10 workers. By employment, only one job in five was to be found in 


this relatively large group of relatively small firms. 


Among large firms, only 8 had a hundred or more employees, and 
only 28 had as many as 50 workers. Though few in number, firms 
with over 50 employees accounted for 40 per cent of all displaced em- 


ployment. 


Manufacturing firms tended to be larger than average, as the median 
firm in this category had more than nine workers. The largest firms 
were in meat packing, where the median firm of seven establishments 


had 60 workers. 


Retail sales and service establishments were smallest. Half of them 


had fewer than five workers. 


TABLE IV 


DISPLACED BY THE CENTRAL ARTERY 


Class 
of 
Industry 


All Classes 


Manufacturing 
Meat 
Other food 
Apparel 
Printing 
Other nondurables 
Metal products 
Other durables 


Wholesaling 
Meat 
Other food 
Apparel 
Metal products 
Leather 
Other 


Retail 
Services 


Trucking and 
transportation 


Construction 


Dis- 


Bars 


242, 


16 


Firms 
Sur- 


placed viving 


455 


205 


10 


% Sur- 
viving 


79 


86 
86 
58 
86 
Dit 
83 
88 
83 


85 
83 
75 
96 
85 
92 
87 


56 
87 


(a3, 


63 


SURVIVAL RATES FOR FIRMS AND EMPLOYMENT 


Employment 
Dis - Sur- % Sur- 
placed viving viving 
veya ets) 6, 369 89 
3,401 3 le 93 
556 476 86 
Dal 560 96 
TE? 619 86 
701 700 100 
ae 248 90 
358 3 a2, 98 
als 208 98 
2,445 2; 229 91 
63 587 93 
501 426 85 
274 256 73 
524 481 92 
247 238 96 
268 241 90 
676 422 62 
a7) 349 74% 
136 ie 97 
Dor 74 56 


NOTES FOR TABLE IV 
Eighty per cent of all displaced firms and 90 per cent of all displaced 


employment survived. 


Manufacturing and wholesaling had higher than average survival rates. 
The printing industry, for example, lost only one of the 36 establish- 
ments that were displaced by the Artery. The single exception to the 
very high survival rate in manufacturing and wholesaling was in food 
other than meat. In this category, however, the firms that failed were 
small. As aresult, relocating firms manufacturing food products 
other than meat accounted for 85 per cent of all employment displaced 


in this industry. 


Service industries also had very high survival rates as did trucking 
and transportation. In both cases, rates were somewhat higher for 


employment than for firms. 


In retailing, the sales of the small establishments along the Artery 
route were based on long standing and close contacts between the re- 
tailer and his customers in the immediate neighborhood. In many 
instances, Artery displacement not only put an end to these close 
customer contacts by uprooting the retailer, but it often dispersed 
the customers as well. As might have been expected, therefore, re- 


tailers displaced by the Artery had the lowest survival rate. 


DABS VA THE DISTRIBUTION BY SIZE OF FIRMS SURVIVING 
DISPLACEMENT BY THE CENTRAL ARTEES 


Employ- Employ- Percent 


Kitm ss hirnisy | Peresnt ment ment Employ- 
Number of Dis- Sur- Firms Dis- Sur- ment 
Employees placed  viving Surviving placed viving Surviving 
0-4 264 193 va! aati 432 $5 
5-9 136 tea 82 884 726 82 
10-19 el 76 84 1,249 1,056 84 
20-49 54 49 91 epee 1,487 92 
50-99 20 18 90 1, 308 1, oe 89 
over 99 8 8 100 1,516 dene 1000 
Totals inks 455 “9 12 h68 6, 369 89 


TABLE WS THE MEDIAN SIZE OF FIRMS SURVIVING 
DISPLACEMENT BY THE CENTRAL ARTE 


Class of Employees in Class of Employees in 


Industry Median Firm Industry Median Firm 


All Classes 6.6 Wholesaling 5.6 
Meat tZ.> 
Manufacturing wie Other food 4.9 
Meat 49.0 Apparel Ss 
Other food 7a Pas: Metal Products 4.9 
Apparel 1a eas Leather 4.0 
Printing LO Other ede 
Other nondurables bl 
Metal products Oe Retail 4.8 
Other durables 8.8 
Services 4.3 


Trucking and 
transportation oe Construction coe 


NOTES FOR TABLE V 
The median firms of all surviving establishments had 6.6 employees. 
As shown in Table IIIB, there had been only 5.8 workers in the me- 
dian firm of the original Artery group. A comparison of the median 
size of displaced and surviving firms, Table IIIB and VB, shows that 
it was the smaller firms that fell by the wayside. There are only 3 


unimportant exceptions to this pattern. 


Survival rates by size of firm alone, that is without any regard to in- 
dustrial classification, confirm the greater capacity of larger firms to 


survive. 


There were 264 establishments, each with less than five employees. 
As a group, they had 518 workers. Of these firms, 73 per cent sur- 
vived, and they took with them 75 per cent of their overall employ- 
ment. In contrast, establishments with between 50 and 100 employees 
had survival rates of 90 per cent, while no firms of over 100 employ- 


ees were forced to liquidate due to Artery displacement. 


RELOCATION PATTERN OF SURVIVING ARTERY FIRMS: MAP 2 
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NOTES FOR FIGURE II 
Two thirds of the displaced business establishments relocated in 


1 


Downtown Boston. Of these, 90 per cent moved to new sites within 


one quarter of a mile of the Central Artery. 


Another 20 per cent of the firms moved into the relatively small 

area which extends about two miles to the east and south of Downtown 
Boston. This region is predominantly a commercial, wholesale, and 
industrial area, and it blends into the residential district beyond. A 
transitional zone such as this one appears to exist on the edge of cen- 
tral business districts in all large cities. The phrase, ''frame of the 
downtown district'', is widely used to describe it. r Thisjterm, or its 


shortened version, ''the frame", will be used in this report. 


Almost all of the remaining firms moved into the environs beyond the 
frame. Included in this area is the rest of the City of Boston and the 
20 cities and towns, each of which attracted one or more of the dis- 
placed firms. 

The term, ''Downtown Boston, '' as used in this report is identical 
to its use in the GBESC study, A Report on Downtown Boston. 

2 See for example, Chapter 2, The CBD Frame Concept in Studies 
of the Central Business District and Urban Freeway Development, 


by Edgar M. Horwood and Ronald R. Boyce, University of Washington 
Press, 1959. 
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NOTES FOR TABLE VI 
An important result of the forced relocation of Artery firms was that firms 
and employment were redistributed between Boston and its neighboring cities. 
Losses to Boston therefore exceeded losses to the metropolitan area. Al- 
though only 118 firms failed, Boston lost 153. The additional 35 migrated 


beyond the city's limits and were distributed among 20 cities and towns. 


Manufacturing, wholesaling, and retailing accounted for 133 of the 153 firms 
lost to the city. There was, however, a considerable variation among indus- 
trial classes'in the ratio of loss through liquidation to loss by migration. In 
manufacturing, for example, the ratio was about one migrant for every two 
business liquidations. In retailing on the other hand, business failure ac- 


counted for over 90 per cent of all firms lost to Boston. 


In very few cases did migrations exceed or equal liquidations, and these were 
in classes where the total number of firms lost was relatively small. Asa 
result, it is possible to conclude that the basic pattern in the loss of business 


establishments to the city was set by the pattern of liquidations. 


The pattern for losses of employment to Boston is quite different from the 


pattern for loss of firms. As firms that migrated beyond the city were larger 
than average, they took with them a disproportionately large share of the dis- 
placed employment. As a result, employment taken out of the city represented 


40 per cent of all jobs lost in Boston due to Artery displacement. 


In manufacturing and wholesaling for example, employment migrations ex- 
ceeded liquidations. In retailing where firms either liquidated or relocated 


very close to the Artery, very few jobs were taken out of the city. 
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NOTES FOR TABLE VII 
While two thirds of all relocating firms remained downtown, there was 
a considerably deviation from this proportion among the classes of in- 
dustry. In manufacturing and wholesaling, only 60 per cent relocated 
in the central business district; in retailing, 87 per cent; and in serv- 


foes.a (oper cent. 


Within manufacturing and wholesaling, there were further deviations from 
the average. Less than 25 per cent of all surviving meat packers and 
wholesalers remained downtown. In contrast, 85 per cent of all relo- 
cating firms in the apparel industry and about 80 per cent of the surviv- 
ing leather and "other food'"' wholesalers remained in the central business 


district. 


Substantial percentage variations also appear for the 'frame''. These 
are, however, difficult to interpret because the number of firms re- 
locating there was relatively small. The significance of relocation in 
the "frame'' is clarified when these moves are taken in the context of 
the trend of the industry. For example, the printers’ downtown pre- 
ference is shown by the fact that 33 of 35 relocating firms either stayed 
downtown or moved into the ''frame''. In contrast, the meat industry 
showed its aversion for the core district. Of 30 displaced firms, 17 


moved into the ''frame'! and 6 more located still further out. 


Only 71 of all relocating firms moved beyond the ''frame". 


CONCENTRATION AND DISPERSION IN RELOCATED INDUSTRY: MAP 3 
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PRINTING 


APPAREL 
SERVICES 
LEATHER 


STAYED DOWNTOWN 


MOVED TO FRAME 


MOVED BEYOND FRAME 


NOTES FOR FIGURE II 
As shown in Figure II, the 71 firms that relocated beyond the frame 
were widely dispersed in Boston and among 20 adjacent cities. In 
contrast. some of the firms that relocated downtown or moved into 


the frame showed a marked tendency to cluster. 


Some firms gravitated to existing centers of similar activity either 
downtown or at the edge of the downtown district. The clusters of 


relocated firms in apparel, other food, and leather are of this kind. 


In other industries, a mass relocation of firms took place, and new 
clusters were formed further out inthe frame. The meat and print- 


ing concentrations shown in Figure III are of this second kind, 


While firms in the retailing and service industries did not move far 
from their original Artery sites, there was no marked tendency to 
cluster. Instead, most of these firms relocated along the Artery to 


a depth of about one quarter of a mile on either side. 
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NOTES FOR TABLE VIII 
Displaced employment was redistributed among the sectors in propor-~ 
tions that differed from those for the redistribution of displaced firms. 
A smaller proportion of the employment relocated in Downtown Boston 
and correspondingly larger shares moved into the ''frame'! and the area 
beyond. Tocompare: 47 per cent of all relocating employment re- 
mained downtown, 32 per cent went into ''the frame"! and 21 per cent 
migrated into the outlying district. By firms, these proportions were 


66, 19, and 15 per cent respectively. 


Major industrial classes and their subclasses deviated considerably 
from these averages in their pattern of relocation. A greater than av- 
erage share, 60 per cent, of all relocated manufacturing and wholesal- 
ing employment left the downtown district. In retailing, on the other 
hand, almost all surviving employment stayed downtown, bt in serv- 


ices the downtown share was just over 80 per cent. 


Among the subclasses, apparel and ''other food'' wholesaling showed 
the strongest preferences for a downtown relocation. In the meat in- 
dustry the preference was for the "'frame'' as 70 per cent of all dis- 
placed employment moved into this sector. Two thirds of all displaced 
employment engaged in the manufacturing of food other than meat also 
was moved into the "frame", but this figure is somewhat misleading, 


as it reflected mainly the movement of a single large business establishment. 


Only in the case of metal products did the region beyond the frame attract 


more than 50 per cent of all displaced employment. 


TABLE IX THE MEDIAN SIZE OF SURVIVING FIRMS STAYING 
DOWNTOWN, MOVING INTO THE FRAME, AND 
MOVING BEYOND THE FRAME 
Class Moving Moving 
of Surviving Staying into Beyond 
Industry Firms Downtown the Frame the Frame 
All Classes 6.6 wis ears a3 
Manufacturing 9.9 8.6 ieee) toma | 
Meat 49.0 _ a pe A 
Other food Fa ipl -- -- -- 
Apparel 1536 Gein, -- -- 
Printing 10.5 Pay Jl ro.g -- 
Other nondurables Sal Bie -- <5 
Metal products ec Onis (aes. 19.9 
Other durables 8.8 Cart -- - 
Wholesaling er 4.2 8.0 Loy 9 
Meat 12 cam fies Paes -~- 
Other food 4.9 Py) - 4.9 
Apparel ops: Bo -- =< 
Metal products 4.9 3.4 4.6 a 
Leather 4.0 SANT) -- -- 
Other (pats 6.0 -~ 9.9 
Retail 4.8 4.9 -- 4.2 
Services 4.3 4.2 Ted -- 
Trucking and One sae, -- as 
transportation 
Construction Ths: pis) fps) -- 


Note: 
inithe class. 


No medians were computed when there were less than five firms 


ee 


NOTES FOR TABLE Ix 
An implication of the differences in the proportions for firms and em- 
ployment shat stayed downtown, moved into the ''frame'', and moved 
beyond, as shown in Tables VII and VIII respectively is that it was the 
larger firms that moved out of the downtown area. To the extent that 


median averages permit, this is made explicit in Table IX. 


The median size of all displaced firms was 6.6 employees. The median 
size of the firms staying downtown was, however, 5.2, while the median 


size of those moving out of the downtown area was 9.3 employees. 


This basic pattern is maintained throughout. In manufacturing and whole- 
saling for example, the median size of all displaced firms was 9.9 em- 
ployees, while the median firm moving outside the downtown area 

was 16.7. The average for those manufacturers and wholesalers that 


stayed downtown was 8.5 workers. 


Retailing and other food wholesaling appear to refute the basic pattern. 
But in these cases, the median is calculated from only a few observations 
and its usefulness as a measure is impaired. In the case of retailing, 
only five firms moved beyond the frame, and in the case of food whole- 


saling, there were only 6. 
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NOTES FOR TABLE X 
By 1957, employment growth in the relocating firms completely offset 
the losses incurred at the time of Artery displacement. Eight hundred 


and twenty-four jobs were added; 791 had been lost. 


While this net gain of 33 jobs is insignificant, there were some important 
gains and losses for individual classes of industry. By 1957, the net in- 
crease in manufacturing employment was over 200 jobs, and in whole- 
saling, over 250. In the service industries both losses and subsequent 
gains were small and overall employment changed very little. In contrast, 
employment in retailing, construction, trucking, and transportation de- 
clined in the period after displacement. In retailing, where 254 jobs 

were liquidated at the time of displacement, another 95 were lost in the 


subsequent period. 


It is the meat industry, however, that stands apart from all others in its 
growth experience. At Artery sites there had been 1,187 employees work- 
ing in 36 establishments. Six firms failed to survive displacement, re- 
ducing ie industry's employment by 124 jobs. But by 1957 surviving 
firms added 992 jobs for a net gain of 868 over original Artery employ- 
ment. This represented a net increase of almost % per cent. As there 

is no evidence to suggest that these firms would have relocated in the 
normal course of events, Artery displacement and forced relocation 


proved a blessing in disguise for the meat industry. 


TABLE XI PER CENT EMPLOYMENT CHANGES IN THE FIRMS 
SURVIVING ARTERY DISPLACEMENT 


Percent Percent Percent Change 
Class Artery Employment From Original 
of Employment Added in Artery 
Industry Liquidated Surviving Firms Employment 
All Classes ihe Bate) 12.29 Oe) 
Manufacturing 10 14.0 6.0 
Meat 14,4 Llvee 86.0 
Other food Ss -45.7 -47.7 
Apparel Lo ea, ergs ei 
Printing Ouest 8.0 Pes 
Other nondurables 9.8 - 6.0 -15.3 
Metal products ad 4.0 Case. 
Other durables rae — ie 5 — di. 
Wholesaling 8.8 FAA 10.5 
Meat Agr ke) 61.8 
Other food LB 0 - 0.7 -15.6 
Apparel 6.6 -18.8 -24. 1 
Metal products Dak 12.9 3.6 
Leather 3.6 8.0 4.0 
Other HO MS: - 7.1 
Retail 3 7...0 ~ Dike, -51.6 
Services ae LiLA5 4.9 
Trucking and rang) -20.5 22.8 
transportation 


Construction 43.5 -10.8 -49.6 


NOTES FOR TABLE XI 
Per cent changes in employment show the variations in business ex- 


perience after relocation more vividly than do the absolute changes 


wo Lao.e xX. 


Overall, employment in the surviving firms increased by about 13 per 
cent. Asa result, employment in these firms was 0.5 per cent 


greater than it had been in all firms displaced from Artery sites. 


Among the major classes, significant expansions occurred in relocated 
manufacturing with 14 per cent and in relocated wholesaling with 21 per 
cent. Retailers on the other hand not only failed to grow after relo- 
cation, they suffered an additional 22 per cent decline by 1957. Asa 
result of these changes, manufacturing employment in relocated firms 
was 6 per cent higher than in all the original Artery firms, 10 per 


cent in wholesaling, but 50 per cent less in retailing. 


Relocated service establishments increased their employment by 
11.4 per cent, and as a result, the net change from the original 


Artery level was 4,9 per cent. 


TABLE XII EMPLOYMENT GROWTH IN FIRMS RELOCATING IN 
DOWNTOWN BOSTON, THE FRAME, AND THE AREA 
BEYOND THE FRAME 


Class Total Growth in 
of Employment Downtown the the Area 
Industry Growth Boston Frame Beyond Fra 
All Classes 824 - 3 654 173 
Manufacturing 442 es) Zod 86 
Meat 558 ROH 360 61 
Other food -256 -71 -184 ~ 1 
Apparel 109 86 17 6 
Printing 56 8 78 - 30 
Other nondurables - 15 -16 - 16 17 
Metal products 14 -21 he 40 
Other durables - 24 2 - 19 - 7 
Wholesaling 472 -4] 419 94 
Meat 434 - 4 379 =h) 
Other food 1 yO -15 iz 0 
Apparel - 48 ~25 Ropes ite - 4 
Metal products 62 0 fas: 39 
Leather 19 16 5 - 2 
Other 8 -13 19 uM 
Retail - 95 -98 2 ii 
Services 40 32 6 Fa 
Trucking and —~ Gt -13 - 3 am 1 
transportation 


Construction = eo - 8 meee ib 


NOTES FOR TABLE XII 
Three characteristics dominated the distribution of employment growth in 
the relocated firms. First, the greatest absolute and relative growth took 
place in the frame; second, in each of the sectors, growth was almost en- 
tirely confined to manufacturing and wholesaling activity; and third, within 


these major classes, 'meat'' dominated employment expansions. 


As a group, the firms relocating downtown experienced almost no growth 
whatsoever. All major classes showed a decline except manufacturing 
and services, and in manufacturing it was meat and apparel that accounted 
for almost all of the growth. While the greater gain came in meat, growth 
in apparel was noteworthy. The downtown expansions accounted for 86 of 


the 109 apparel jobs added in the relocating firms. 


Growth in the frame was much more general. By 1957, firms moving 
into this area added 654 jobs for a 30 per cent increase over their Artery 
level of employment. In manufacturing and wholesaling alone, 650 jobs 
were added. It was in the frame, however, that the meat industry had 

its greatest growth as employment in meat packing and wholesaling to- 


gether expanded by over 700 jobs in this area. 


Growth beyond the frame occurred at a rate about half that for the frame. 
Basically, it represented continuation of the pattern established in the 
area nearer the downtown district. Manufacturing and wholesaling cate- 
gories once accounted for virtually all of the expansion. ''Meat'' was 
again the leader. The decline in printing occurred when one of the firms 


that moved out of the city subsequently went out of business. 


OATS La poCE] NET EMPLOYMENT CHANGE IN BOSTON CITY 
IN FIRMS DISPLACED BY THE CENTRAL ARTERY 


Displaced Employment 
Arte Ly Growth Net 
Class Employment in Firms Employment 
of Liquidated or Relocating Change 
Industry Leaving Boston in Boston in Boston 
All Classes 1, 348 680 -668 
Manufacturing 539 323 -216 
Meat 120 507 387 
Other food Zl ~256 -277 
Apparel Lr, 103 - 34 
Printing 35 35 0 
Other nondurables 56 - 21 - 77 
Metal products 162 - 22 -184 
Other durables 8 - 23 - 31 
Wholesaling 44] 446 4) 
Meat 46 432 386 
Other food 105 - 9 -114 
Apparel a3 - 33 - 66 
Metal products 205 35 -170 
Leather 10 16 6 
Other 42 5 = 13% 
Retail 270 - 92 - 362 
Services 34 38 4 
Trucking and 7 ie! - 34 


transportation 


Construction 57 tes - 65 


NOTES FOR TABLE XUI 
In 1957, employment in firms relocating in Boston was 9 per cent less 


than it had been in all the firms displaced from Artery sites. 


Boston lost 1, 348 jobs in the 153 firms that either liquidated or migrated 
out. By 1957, there was an offsetting increase of 680 employees in the 
firms that remained in the city. The result was a net loss of 668 jobs 


in Boston as a result of Artery displacement. 


There was, as usual, a considerable variation among the major classes 
and subclasses of activity. Manufacturing and retailing were relatively 
heavy losers. Wholesaling remained unchanged. Among subclasses, 
the meat industry gained heavily, while other food and metal products 


led employment declines in the city. 


An important feature of the losses to the city was that the declines took 
place despite the fact that about 90 per cent of all surviving firms and 
employment relocated there. The city found itself in a disadvantageous 
position in two respects. As large firms tended to move further out 
than small ones, the city lost a disproportionate share of employment 
at the outset. And second, as either no growth or declines occurred 

in many firms that remained in the city, the fact that 90 per cent of all 
surviving firms relocated there was insufficient to insure the recovery 


of employment lost due to Artery displacement. 


LAB TE oSy, PERCENT EMPLOYMENT CHANGES IN ARTERY 
FIRMS RELOCATING IN BOSTON CITY AND IN 
ALL SIMILAR FIRMS IN BOSTON CITY* 


Percent Perceuy 
Class Employment Changes Employment 
of in Artery Firms Changes in All 
Industry Relocating in Boston Firms in Boston 
All displaced classes - 9 - 3 
Manufacturing - 6 -15 
Meat 70 g 
Other food -48 -1l1 
Apparel - 5 -14 
Printing 0 - 5 
Other nondurables -26 -27 
Metal products -51 -10 
Other durables -15 -10 
Wholesaling eK aay. 
Food 19 - 6 
Metal products -24 -1l 
Other - 9 are 
Retail -54 -12 
Services 1 Lia 
Trucking and -21 - 4 
transportation 
Construction -50 - 8 


As noted in the statement on research methods, percent employ- 
ment changes for Artery firms are between 1950 or 1954 and 1957. 
"In the City'' changes are measured between 1950 and 1957. 


*%* Less than one half of oneper cent. 


NOTES FOR TABLE XIV 
Though Boston lost 9 per cent of all Artery employment, some decline 
would have occurred without displacement. Employment was generally 


declining in the city, and between 1950 and 1957 it was at a rate of 3 per cent. 


Manufacturing employment is exceptional in that Artery firms show a 
smaller rate of decline than do all firms in the city., 2Boston lost 15 per 
cent of its manufacturing employment during the period as against a de- 
cline of only 6 per cent for Artery firms. Growth in relocated meat in- 
dustry firms, achieved at new and superior locations in the city, reduced 


the overall rate of decline in displaced manufacturing employment. 


In wholesaling, employment experience was similar. Whereas all of the 
city's firms declined 4 per cent, employment expansions in displaced 
food wholesaling firms wiped out all of the original Artery losses. In 
retailing, the net loss for Artery firms was 54 per cent. This far ex- 


ceeded Boston's average rate of decline of 12 per cent. 


There is, however, no doubt that the Artery displacement accelerated 
the loss of employment in Boston. Between 1950 and 1957, 12,000 jobs 
were lost in the city. Artery losses account for 5.5 per cent of this 
total. As Artery employment accounted for only 2 per cent of city em- 
ployment, the Artery decline is disproportionately high. It must be 
emphasized, however, that this slight acceleration in the rate of loss 
to the city was due to declines in small scale retailing, construction, 
trucking, and transportation. And there is evidence to suggest that 
many of these firms were either marginal or poorly located at their 


Artery sites. 


TABLE XV A SURVEY OF ATTITUDES AMONG RELOCATED 
BUSINESSMEN 


A. EVALUATION OF NEW LOCATIONS: 


Class of Number Percent Repogman 

Industry Reporting Better Same, Worse 

All Classes 143 47 ZT 26 
Manufacturing 43 54 Le 24 
Wholesaling 66 42 36 oe, 
Other 34 40 26 34 


B. EVALUATIONS OF NEW LOCATIONS BY AREA: 


Percent Repesiiag 


New Location Better Same Worse 
Downtown Boston 40 32 28 
Outside Downtown Boston 60 19 21 


C,. CHANGES IN DOLLAR VOLUME OF BUSINESS: 


Percent Reporting 


Activity Increase Same Decrease 

All Classes 34 41 26 
Manufacturing 49 28 23 
Wholesaling 29 47 24 
Other 24 44 aw 


D. ADDITIONAL ASSISTANCE FAVORED BY INTERVIEWED 
BUSINESSMEN: 


Type of Aid Percent Favoring 


Direct money payments for moving expenses 74 
Help in finding a new location 65 
Help in analyzing building, renting andtaxcosts 58 
Better explanations of municipal regulations 52 


NOTES FOR TABLE XV 


Of 143 businessmen who responded to the questionnaire, almost 
50 per cent preferred their new locations to their old ones. In 
manufacturing the proportion was even higher, 54 percent. In 
wholesaling, the preference was not quite as great, as only 42 
per cent ofthe respondents considered their new location superior 
to their old. Among others who reported, there was a relatively 
high proportion, 34 per cent, who reported their new site inferior. 


There was a substantial difference in the evaluation of new locations 
on the part of those who stayed downtown as against those who moved 
away from Downtown Boston. Only 40 per cent of those remaining 
downtown thought their new location superior to their old. In con- 
trast, 60 per cent of those who moved out preferred their new sites. 
Of respondents who stayed downtown, about one third found no dif- 
ference between their old and their new locations. 


One third of all firms reporting on their dollar volume of business 
reported increases at their new locations. Manufacturers fared 
better than average, as about 50 per cent reported favorably. 
Among wholesalers and others just over 50 per cent reported no 
change in their dollar volume. Only a few firms attempted to 
associate changes in the dollar volume with changes in location. 
But among those who did, 50 per cent of those experiencing in- 
creases in business attributed them to their new locations, while 
70 per cent of those experiencing declines ascribed them to 
displacement. 


Although survival rates were relatively high, most businessmen 
felt that additional kinds of assistance should have been given. 
While the suggestion ranking first implied additional payments 

to displaced firms, the next three were non-monetary in character. 
It is noteworthy that over 50 per cent of those responding suggested 
better explanations of municipal regulations. 
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GREATER BOSTON ECONOMIC STUDY COMMITTEE 


The Greater Boston Economic Study Committee was organized 
in 1957. The Committee presently has eighteen members--fifteen 
are businessmen, one is a newspaper editor, and two are the deans 
of schools of business administration. To help guide the work of the 
Committee, a Research Advisory Committee was appointed. This 
group consists of leading scholars and experts in metropolitan af- 
fairs. In 1959, the GBESC became Associates of the Committee for 
Economic Development. The GBESC feels that this association has 
helped to broaden its own metropolitan program and organization. 


The GBESC has two objectives. One is to gather, organize 
and circulate basic economic data which will advance an understand- 
ing of the forces and trends operating in the metropolitan area. The 
other is to formulate policy recommendations which may both stimu- 
late and advise leaders in metropolitan affairs. 


This base report is the work of several members of the GBESC 
staff. Buta special word of recognition belongs to Mr. Julius S. Levine, 
a Research Associate of GBESC. The survey and other data on which 
this report are based were developed as part of his master's thesis in 
City and Regional Planning at the Massachusetts Institute of Technology. 


The GBESC also acknowledges the interest and cooperation of 
the management of the Metropolitan Transit Authority. 
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economic base report | 


a survey of commuters on the highland branch 


august, 1960 


greater boston economic study committee 


SSOCIATES OF THE COMMITTEE FOR ECONOMIC DEVELOPMEN1 200 BERKELEY STREET, BOSTON 17, MASSACHUSETTS, LIBERTY 2-2146 


INTRODUCTION 

In June, 1958, the Greater Boston Economic Study Committee 
published COMMUTING: A POLICY STATEMENT. The central con- 
clusion of the report was that the plan of rapid transit extensions rec- 
ommended by the Metropolitan Transit Recess (the Coolidge) Commis- 
sion of 1947 ao be implemented. 

When COMMUTING was issued, no suburban MTA extensions 
had been completed, though the recommended Highland Branch had 
reached the planning stage. GBESC support for extensions was based 
on a critical review of the recommendations of the Coolidge Commis- 
sion and the conviction that an integrated metropolitan transportation 
system must include rapid transit connections between the growing 
suburbs and downtown Boston. 


The Highland Branch was opened in July, 1959, and now that a 
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year has passed, an operating transit extension can be examined. This 


report--a partial evaluation of the extension--is based on a survey of 


Highland Branch rider habits and attitudes, supplemented by data on 


traffic flows in the corridor to the west of Boston. 


The Committee plans to issue a second policy statement on com- 


muting in which the evaluation will be completed. The Committee will 


address itself to the financial aspects of the Highland Branch and to the 


broader economic problem of financing expanded rapid transit in the 


Boston Metropolitan Area. The material presented here was developed 


as necessary background for these projected analyses. 


The purpose of this survey of the Highland Branch was to find 


answers to two important questions: 


1) What ridership, travel patterns, and attitudes has the High- 


land Branch generated? 


2) What effect has the extension had on congestion and parking 
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problems in the central business district and on congestion 
in the traffic arteries leading into Boston from the west? 
THE HIGHLAND BRANCH SURVEY 
As shown in Figure I, the Highland Branch extends for a dis- 
tance of about 12 miles from downtown Boston to its Newton terminus 
at Riverside near Route 128. During the morning rush it takes 35 or 
40 minutes to make this run. The MTA estimates that 26,000 persons 
ride the line daily. Although the Highland Branch actually begins at 
Fenway Park, this survey is concerned mainly with ridership generated 
at the westerly eight stations--Reservoir through Riverside. Only the 
area served by these stations adds to the territory receiving effective 


MTA rapid transit service. 


1 Rapid transit refers to rail service which makes relatively few stops 
and runs over a separate right-of-way. In this report, it is distin- 
guished from other forms of mass transit, such as buses and other 
rail service, which must contend with street traffic and grade cross- 
ings. Rapid transit is distinguished from the commuter railroad by 
frequency of service and relatively low fares. 


¥ j i ’ its t . y : 
Hobie goo nme tek torntelh eeeutepd lex ott i unralde 
4d be APRA? » pO ee bet oe ae oF OE ey sis 16 J it 4 
7 Vt 
AL : 
a 
' u 
t : 
, a » e ‘ 1g i 2 ’ \ 
Pyanw als soy? AOGOM- Oat anibesd eoc%) ies) esi 
‘ 
a 
i \ i 
| , é 
| 
iy i 
’ rf " if 7 hf =i a 
nf : alt \ : i 


4 i i ml vt id Dh “— , f4a = 7 
arly 7 Ytolinned do) ot hie acetigte eters va mar 


. Poe ae , D | r 


i a 
f We iia 
sorvrpa Tike ae ie 2! 


oivtsa Tiex of atoteas $i6 


‘bait .etoqes eigt nl .yewebowtdgis stare joe &.%4 


beni as hogs. JPaastt aac 26 eeeecol 1 aeito Oz 
: hag of aH a) oo ist? 19 9n76 Laan’ buote om tauin doicw 
, Ty 


tt hosla ig | red Hemet Bi 


——. 
-_ 
¥ 


THE MTA RAPID TRANSIT SYSTEM: figure 1 
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On March 16, 1960, a clear, cold Wednesday, inbound passen- 


gers boarding the study segment of the Highland Branch between 7 a.m. 


and 6 p.m. received a GBESC survey questionnaire. In all, 6,000 


questionnaires were distributed, and within one week over 2, 100, more 


than one-third, were returned. This rate of return, high by any stand- 


ard, is especially significant because of the length of the questionnaire 


and the fact that it had to be returned by mail. It can be assumed that 


this rate of return reflects a high level of public concern about the MTA 


in general and the Highland Branch in particular. 


SUMMARY OF FINDINGS 


A detailed analysis of the responses to the Highland Branch rider 


survey is presented below. In summary, the main findings are these: 


1) The Highland Branch has made it easier for all residents in 


suburban cities to the west to reach downtown Boston. 


2) In addition to providing a new commuter service, the Highland 
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3) 


4) 


5) 


6) 


Branch frees the equivalent of one traffic lane in the high- 


way system during the peak hours, 


A large proportion of Highland Branch riders have become 


habitual users of the line. Seventy-five per cent of all re- 


spondents said they almost always use the Branch for trips 


into downtown Boston. 


Over one half of the 26,000 daily passenger trips taken on 


the Branch either originate or terminate in the suburban 


areas which were not previously served by rapid transit. 


Roughly 40 per cent of all commuters who board at stations 


west of Reservoir live in municipalities outside the present 


MTA district. 


The Highland Branch alleviates peak period traffic conges - 


tion in downtown Boston by about 7 per cent, and it frees about 


1,300 downtown parking spaces for other use. 
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7) 


8) 


9) 


10) 


The MTA's Highland Branch ridership is ten times greater 


than that of the railroad commuter service it replaced. 


Half the riders report they use the Branch because of the 


specific advantages it has over the automobile and the com- 


muter railroad. These are economy and freedom from 


parking problems and traffic congestion. 


Infrequent riders of the line report they were deterred 


mainly by uncomfortable riding conditions, such as crowd- 


ing, Swaying cars, noise, and cold. 


Infrequent riders use private automobiles as the main al- 


ternative to the Highland Branch, particularly during off- 


peak periods. During the peak period, however, the 


Boston and Albany commuter train is also often used by 


the infrequent rider. 
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OTHER IMPLICATIONS OF THE HIGHLAND BRANCH OPERATION 

The Highland Branch experience has implications which trans- 

cent the findings BS eer here, but their importance cannot be assessed 
on the basis of one year's operations. As this report goes to press, 
equipment and operating innovations aimed at reducing running times 

on the line are being suggested by the new management of the MTA 
system. But apart from the effects of these possible changes, only 

the passage of time will show: 

1) how the regional land use pattern is altered by a rapid transit 
extension; 

2) whether mass transit can generate ridership in areas of great 
population growth but relatively low population density, and 
finally: 

3) how the cost of serving outlying municipalities by mass transit com- 


pares with the cost of building more expressways and streets, 
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Beyond even these important issues, however, the Highland 


Branch experience draws attention to a basic policy choice which must 


soon be made by the Boston metropolitan community. The choice is 


between development influenced by a transportation network which in- 


cludes more rapid transit extensions, or growth unaffected by them. 


It is significant that several major metropolitan areas which have grown 


up without mass transit are now planning for such systems despite the 


financial difficulty which mass transit encounters almost everywhere. 


The lesson of this is that the success or failure of mass transit cannot 


be measured by dollar costs alone. 


The Committee re-emphasizes here that this study was only a 


study of ridership and does not include a review of the financial opera- 


tions of the Highland Branch. When the necessary data are available, 


such a financial analysis will be made, and in addition, the GBESC will 


then consider the economic and financial aspects of expanded rapid 


transit in the Boston Metropolitan Area. 
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ANALYSIS OF RESPONSES TO THE QUESTIONNAIRE 


The questionnaire used in the Highland Branch survey was di- 


vided into three sections, Part I sought information about the trip 


being made when the questionnaire was received. Part II requested 


data on other kinds of trips which the respondent makes on the Branch. 


Part II was designed to develop socio-economic and other informa- 


tion which would help in the interpretation of rider habits and atti- 


tudes. The analysis of survey results follows the organization of the 


questionnaire. 


An analysis of the impact of the Highland Branch on traffic con- 


gestion and parking problems is also presented below. 


PART 1 -- THE WRIP BEING TAREN WHEN 
THE QUESTIONNAIRE WAS RECEIVED 


The travel pattern generated by the Highland Branch is similar 


to the pattern for the MTA system as a whole. At the eight stations 
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PART I — The trip being taken when the questionnaire was received. 


| 
| 


1. What time of day did you receive this 
questionnaire 2 


4. Counting all means of travel (MTA, car, 
taxi, etc.) how often do you go to this 


% Distribution destination 2 


of 2168 % Distribution 
Respondents of 2134 

SS Respondents 

between 7 a.m. and 9 a.m. 65 : = ee 
daily 69 
between 9 a.m. and 4 p.m. 30 Dera ines aire 10 
between 4 p.m. and 6 p.m. S) less than 2 or 3 times a week 21 
100 100 


5. How offen is the Highland Branch your 
| means of travel to this particular desti- 


nation ? 
% Distribution 
| ip ¢ f 2154 
2. What was the purpose of the trip 2 econ 
% eae almost always 74 
| Respondents about half of my trips 11 
| ork 63 about one quarter of my trips 6 
ial or entertainment 6 Hy g 
—— this is the first time 3 
personal business 6 car as 
; 100 
| shopping 9 
| school 13 : 
Bin or 3 6. If you do not always use the Highland 
re bea Branch, what is your most frequent alterna- 
100 tive means of travel 2 
% Distribution 
of 295 
Respondents 
car 58 
car pool 5 
A } é car and MTA other than Highland Branch 10 
3. Where were you going on this trip 2 Betontandis bony maining 17 
| % Seta Boston and Worcester bus 3 
Reeestaante Middlesex and Boston bus with MTA 
Se Ee other than Highland Branch ] 
ee ov Boston 77 MTA other than the Highland Branch y 
elsewhere 23 other 2 
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surveyed, two thirds of the inbound passengers board trains between 


7and9 a.m. During this period, 80 per cent are enroute to work, 


and another 15 per cent are enroute to schools and universities. In 


contrast, over half of all trips made between 9 a.m. and 6 p.m. are 


for shopping, personal business, and social or entertainment purposes. 


Three out of every four riders report their destination is down- 


town Boston. The same proportion of the riders say they ''almost al- 


ways'' use the Highland Branch for trips of the kind they were making 


when they received the questionnaire. Just over 50 per cent of all 


persons make a daily inbound trip, and in addition, almost always use 


the Branch for this trip. 


Three hundred respondents reported their alternative means 


of travel when they do not use the Highland Branch for the trip they 


were describing in PartI. Just over two-thirds drive automobiles, 
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and 17 per cent use the Boston and Albany commuter railroad. Rela- 


tively few use other MTA lines as commuting alternatives. 


PART Il -- TRIPS DIFFERENT FROM THE ONE BEING 
TAKEN WHEN THE QUESTIONNAIRE WAS RECEIVED 


The object of Part Il was made to measure the supplementary 


travel needs and habits of Highland Branch riders by asking them to 


report on trips made for purposes different from the one reported in 


Part I. To illustrate, if a respondent reported a work trip when he 


received the questionnaire, Part I] asked him to report on trips other 


than work trips. In this report, the term "other trips' is used to de- 


scribe the responses in Part II. 


Most "other trips" are made at off-peak hours, and analyzing 


them provides insights into the nature and volume of off-peak travel. 


Some respondents cited more than one reason, andinall, over 2,200 


reasons were tabulated. The distribution of reasons cited shows that 
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7. Counting all means of travel, how often 
do you make inbound trips for a reason 
other than the one you described in Part | 2 


| % Distribution 


| of 1889 
| Respondents 
daily 7 
2 or 3 times a week 12 
less than 2 or 3 times a week 81 
100 


8. What is the most common reason for these 
trips 2 


Note: Some respondents gave more than one reason with- 
out indicating which one was the most common. All citations 
were therefore used in making this tabulation. 


% Distribution 
of 2236 
Reasons Given 


work 12 
social or entertainment 39 
personal business (fs) 
shopping 28 
school 3 
other 3 

100 


PART Il — Trips different from the one being taken when the questionnaire was received. 


9. How often do you use the Highland Branch 
for these trips 2 


% Distribution 


of 1889 
Respondents 
almost always 44 
about half of my trips i 
about one quarter of my trips 9 
rarely 34 
100 


10. If you do not always use the Highland 
Branch, what is your most frequent alter- 
native means of travel ? 


% Distribution 


of 793 
Respondents 
car 81 
car pool | 
car and MTA other than Highland Branch 5 
Boston and Albany main line 4 
Boston and Worcester bus 3 
Middlesex and Boston bus with MTA 
other than Highland Branch ] 
MTA other than the Highland Branch 4 
other ] 


100 


mS 


40 per cent of all off-peak travel is for social and entertainment pur- 


poses, 30 per cent for shopping, and 15 per cent is for personal busi- 


ness. Before 9 a.m., journeys to work rank first and account for al- 


most two thirds of all trips. Work trips during the off-peak period rank 


fourth at 12 per cent. 


The most important finding of Part Ilis, however, that while 


45 per cent of all riders "almost always'' use the Branch in the off- 


peak period, 35 per cent rarely use it. Thus between commuting hours 


when riding mass transit is most comfortable, a large proportion of 


commuters prefer other means of travel. The main traffic arteries 


are also uncrowded at this time, and rapid transit is at a greater com- 


parative disadvantage than it is in the morning. This characteristic 


of metropolitan transportation networks explains why efforts to in- 


crease off-peak transit ridership have not achieved outstanding 


success. 
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PART Ill -- GENERAL INFORMATION RELAT- 
ING TO THE USE OF THE HIGHLAND BRANCH 


The purpose of Part III was to develop other relevant informa- 


tion about riding habits on the Highland Branch and some socio-economic 


data on suburban commuters. 


Employment and Occupation 


Riders were asked to report their industrial and occupational 


classification according to selected categories borrowed from stand- 


ard government classification systems. Of the 1,500 persons who re- 


ported their industrial classification, 20 per cent are in financial and 


Pelarec industries; 13 per cent, in education; 8 percent) in retail 


trade; and 7 per cent, in manufacturing. The remainder are employed 


in government, construction, utilities, transportation, wholesale trade, 


and business services. 


Over 1,800 respondents report their occupations as follows: 


30 per cent scientific, technical, or professiona; 20 per cent 
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PART Ill — General information relating to the use of the Highland Branch. 


11. Where is your home 2 14, Check the most important means of trans- 
| % Distribution portation you used prior to the opening 
lea of the Highland Branch. 
Newtan 50 % Distribution 
of 1084 
Wellesley 12 Respondents 
Brookline or Boston 11 = er ee pre 
Needham 6 ee 35 
| Natick 5 car pool 2 
| Framingham 4 car and MTA other than 
Weston 3 Highland Branch 13 
Waitham 2 Boston & Albany main line 25 
Wayland 7) Boston & Worcester bus 10 
22 other towns 3 Middlesex and Boston bus with MTA 
100 other than Highland Branch 7. 
MTA other than the Highland Branch 4 
12. How do you usually get to your MTA other 4 
station 2 100 
% Distribution 
of 2287 
Respondents 
walk 34 
drive and park car 34 
dropped off i, 
bus 10 15. What is your main reason for using the 
other 3 Highland Branch 2 
100 % Distribution 
of 1448 
| Respondents 
] o i 
13. How long does it usually take you fo get Pee tairecrioiro aiacdectination 16 
from your home to the MTA station 2 See 
fastest to my destination 13 
% atetar convenient to my home 1] 
| Respondeaks MTA is cheaper than other means 
| 5 minutes 36 of transportation Lo 
10 minutes 31 service is frequent 11 
15 minutes 16 convenient in combination with my car 8 
| 20 minutes 8 avoids parking problems 11 
| 25 minutes 3 : : ; 9 
30 minutes 3 avoids traffic congestion 
more than 30 minutes 3 other 2 
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7 16. How long does it generally take you to 


go from your home to your mosi frequent 
destination in downtown Boston 2? 


Note: 1902 respondents from the towns shown below 


indicated time required on the Highland Branch. 1508 
indicated time on the best alternative means. 

Average Average 

Minutes on Minutes on 
Highland best 

Branch Alternative 
Newton 37 40 
Brookline and Boston 30 30 
Wellesley 49 47 
Weston 47 44 
Needham 45 44 
Natick 57 aye 
Wayland 51 45 
Framingham 58 54 


17. If you are only an cccasional rider on the 
Highland Branch, state your most impor- 
tant reason for not using it more frequently. 


% Distribution 
of 296 


Respondents 

overcrowding and related 25 
other physical discomforts 7A 
too slow and related 13 
inadequate parking facilities and 

parking costs . 4 
return service inadequate 9 
inconvenient to home and/or 

destination 18 
less flexible than car, car required 

throughout day and related 22 
other reasons 2 

100 


18. How many cars are there in your house- 
hold 2 


&% Distribution 


of 2129 
Respondents 
None Ms 
One ye) 
Two 3] 
More than two 5 


100 


19. What is the total income of the household 
in which you live 2 


% Distribution 


of 1902 
Respondents 

under $3,000 4 
$3,000 to $5,000 9 
$5,000 to $7,000 UA 
$7,000 to $10,000 25 
$10,000 to $15,000 24 
$15,000 to $20,000 10 
over $20,000 11 
100 


20. Use both classification systems shown 
below to describe your industry and occu- 
pation. 


% Distribution of 

1467 respondents 

reporting industrial 
classification 


% Distribution of 
1820 respondents 
reporting occupational 
classification 


Construction 3 Professional, technical, 
manutacrnnG 7 scientific, etc. 29 
Trucking and Management, official 19 
Transportation 1 Sales worker 5 
Utilities 3 Clerical worker 6 
Wholesale trade 4 Secretarial worker 8 
Retail trade 8 Craftsman, foreman 1 
Finance, insurance, Operative 
real estate 19 (machine, etc. ) ] 
Business services 2 Household worker 1 
Personal services 5 Service worker, except 
Entertainment and household | 
recreation ] Housewife 1] 
Medical 5 Student 6 
Educational 13 Other 12 
fessional 1 

Other professiona ] 100 
Government 
(non-Military ) 5 
Other I 

100 
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management; and 1l per cent housewives. The remainder are crafts- 


men, laborers, domestics, sales personnel, clerical workers, and 


students. 


Place of Residence and Income 


About 40 per cent of all riders who board the Highland Branch 


between Reservoir and Riverside live in towns outside the present MTA 


district. Another 50 per cent live in Newton. 


Data on household incomes in the cities and towns of the Boston 


Metropolitan Area are not available, and the household incomes in the 


service area of the Highland Branch cannot be compared with incomes 


in the area as a whole. However, it is reasonable to assume that 


household incomes in the service area of the Branch are relatively 


high within the Boston region. Over 70 per cent of all respondents report 


household incomes in excess of $7,000 per year, and almost half indi- 


cate $10,000 or more, 
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Reasons for Riding the Highland Branch 


Of 1,450 riders who gave reasons for preferring the Highland 


Branch, about 40 per cent say the line is the fastest and/or most con- 


venient means of travel to their homes and/or destinations. Another 


20 per cent cite economy, and 20 per cent more prefer freedom from 


traffic and parking problems. Ten per cent use it because it is ''fre- 


quent'', and 8 per cent report that the Highland Branch in combination 


with the automobile is the most convenient means of travel. 


An important subgroup of 875 respondents reported both pre- 


sent reasons for using the Highland Branch and former means of 


travel. Thirty-eight per cent had used automobiles and 24 per cent 


had commuted on the Boston and Albany main line. 


Of the former auto users, 70 per cent now prefer the Highland 


Branch for the characteristics which differentiate it from automobile 


travel. Thirty-five per cent enjoy its freedom from traffic congestion 
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and parking problems; 15 per cent find it convenient in combination with 


the automobile and 11 per cent cite economy. While speed is not neces- 


sarily an advantage of mass transit, 7 per cent actually find the Highland 


Branch faster than travel by car. The remaining 30 per cent of former 


auto users now use it for reasons which are not unique advantages of 


mass transit. Convenience to home and/or destination, and frequency 


of service are among them. The importance of this group lies in the 


fact that its members could use automobiles but do not. This suggests 


that a large group of riders can be attracted to mass transit if only it 


meets the convenience standards of competing travel alternatives. 


As expected for riders who formerly used the commuter rail- 


road, frequency and economy of service are the main advantages of 


the Highland Branch. These two reasons alone account for 50 per 


cent of all reasons given by former railroad commuters. 
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Reasons for Infrequent Use of the Highland Branch 


Occasional riders on the Branch were asked to state reasons 


for not using it more often. Fifty per cent complain of physical condi- 


tions -- "crowding, too slow, noisy, swaying cars", etc. Ten per cent 


cite infrequency and other service characteristics such as inadequate 


return seryice. The remaining 40 per cent report the line is not as 


flexible as the automobile or that it is inconvenient to home and/or 


destination. 


These complaints may be relevant to efforts aimed at increasing 


ridership, but they must be interpreted with caution because they re- 


flect the attitudes only of persons who actually ride the line. A com- 


prehensive survey of suburban attitudes to mass transit would be re- 


quired to develop a reliable measure of the potential ridership. 


Travel to Station and Commuting Time 


Respondents also reported on the means used to get to their 
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station. Over one-half either drive and park automobiles or are 


"dropped off''. One-third walk, and 10 per cent reach the Branch by 


bus. There are, however, some variations by station. Riverside and 


Woodland are dominated by automobile users, while stations further 


in, such as Newton Highlands or Newton Center, which serve a more 


densely populated area, have a greater proportion of persons who walk. 


Time saved or lost by persons riding the Highland Branch is 


not great. On the average, residents of Wellesley, Weston, Needham, 


Natick, Wayland, and Framingham report they lose time by using the 


Highland Branch, but very few lose as much as five minutes. In con- 


trast, residents of Newton, Brookline, and Boston report they gain 


time, but rarely is it more than five minutes. 


Variation Among the Stations 


Variations in ridership characteristics and patterns by station 


is slight. Riverside and Woodland, however, have a greater than 
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average proportion of riders who: 1) live outside the MTA district; 


2) use automobiles to reach the station; and 3) make daily inbound 


trips. In addition, Woodland attracts a large number of housewives 


destined to downtown Boston for shopping purposes. The combination 


of superior road connections, ample parking facilities at the station, 


and bus connections make Woodland attractive to suburban housewives. 


THE HIGHLAND BRANCH IMPACT ON TRAF- 
FIC CONGESTION AND PARKING PROBLEMS 


The Effect in Downtown Boston 


Estimates based on Boston City Planning Board data indicate that be- 


fore the Highland Branch was opened, 30,000 people from all parts of 


the metropolitan area traveled daily into downtown Boston by automo- 


bile between 7 and9 a.m. On the basis of the commuting patterns re- 


ported in this survey, it is estimated that 1,200 persons who board the 


Riverside-Reservoir segment alone would use automobiles if they did 


not use the Branch to commute to downtown Boston. This means that 
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travel into downtown Boston is reduced by 4 per cent (1, 200/30, 000) 
during the morning peak period. 

It is estimated that the entire Highland Branch, Fenway Park 
through Riverside, reduces peak period automobile passengers by 2,000, 
and that traffic congestion is therefore reduced in downtown Boston by 
almost 7 per cent (2, 000/30, 000). 

When a conversion factor of 1.5 persons per car is applied to the 
estimated 2,000 former automobile users who now commute to downtown 
Boston on the Highland Branch, it is estimated that the number of auto- 
mobiles going downtown is reduced by over 1, 300 (2,000/1.5) during the 
peak period, As these cars would be used by persons who make a 
trip terminating downtown, it can be assumed that almost all of them 
youd have to be parked in the city. There are approximately 26,000 
parking spaces in downtown Boston. The Highland Branch therefore 


releases about 5 per cent (1, 300/26, 000) of the total available parking 
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space in downtown Boston for other uses. 


The Effect on Congestion in the Newton Corridor 


It is also possible to estimate the traffic reduction in the Newton 


corridor, that is, on the highway system between Riverside and Cleve- 


land Circle. The estimate is a conservative one, as the available data 


permit only a consideration of the effect due to only the Riverside- 


Reservoir segment of the Branch. 


In addition to the 1,200 peak period riders who have abandoned 


automobiles and board along this segment of the Branch, it is estimated 


that another 600 suburban commuters used to drive as far as Cleveland 


Circle but now park farther out. Using a conservative conversion factor 


of 1.5 persons per car, it is estimated that perk period automobile 


traffic in the Newton corridor is reduced by 1, 200 cars (1, 800/1.5). 


Translated into ''released'' traffic lanes, this reduction in automobiles 


means that the Highland Branch has freed the equivalent of at least 
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GREATER BOSTON ECONOMIC STUDY COMMITTEE 


The Greater Boston Economic Study Committee (GBESC) was 
organized in 1957. The Committee presently has eighteen members-- 
fifteen are businessmen, one is a newspaper editor, and two are the 
deans of schools of business administration. To help guide the work 
of the Committee, a Research Advisory Committee was appointed. 
This group consists of leading scholars and experts in metropolitan 
affairs. In 1959 the GBESC became Associates of the Committee far 
Economic Development (CED). The GBESC feels that this association 
has helped to broaden its own metropolitan program and organization. 


The GBESC has two objectives. One is the gathering, organi- 
zation, and circulation of basic economic data which will advance an 
understanding of the forces and trends operating in the metropolitan 
area. The other is to formulate policy recommendations which may 
both stimulate and advise leaders in metropolitan affairs. 


This report was prepared by the Metropolitan Planning Com- 
mittee of the Wayland League of Women Voters. The authors alone 
are responsible for the content and conclusions of the report. The 
GBESC hopes that this and other economic base materials which it 
publishes will continue to serve the growing need for reliable informa- 
tion on the Boston metropolitan region. 
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PREFACE 


Since the Second World War, millions of Americans have been 
pursuing a new way of life. It has been found in the mushrooming 
suburbs which surround our great cities. Tired of life in the row 
housing and cliff dwellings that characterize congested cities, freed 
by the automobile from former dependence on subway and trolley 
transit, and attracted by low-interest mortgages, as well as the 
"status" attached to individual home ownership, the space-age Ameri- 
can is finding his space in suburbia. 


The suburb with its concentration of youth, energy, brains, 
leadership, and money provides the forces which are reshaping the 
way America lives and thinks. Shiny new schools, churches, and 
shopping centers have sprung up in the suburbs around the develop- 
ment-housed, development-conscious refugees from the city. But 
behind the external conformity, motorized lawn mowers and matri- 
archial management, is a serious, if sometimes provincial, dedica- 
tion to municipal affairs that should both startle and stimulate the 
machine-driven politics of city and state. 


This survey of Wayland, Massachusetts, illustrates the drama 
of municipal growth and municipal consciousness among the newer 
suburbs of Metropolitan Boston. It also illustrates a research tech- 
nique open to many suburban towns when local talent and leadership 
join in a cooperative enterprise to assess their town's position in and 
Teravion to the "exploding metropolis. ™ 


Like any community survey, this one does not answer all the 
questions which can be raised about the suburbs or the metropolis. 
However, its contribution to an understanding of metropolitan eco- 
nomic problems having to do with patterns of commuting, shopping, 
recreation and population mobility represent a pioneer job which 
helps to quantify the many speculative studies of suburbia which have 
been made. 


It is significant that the typical questions raised by most met- 
ropolitan planners was omitted by the authors of this report. The 
Wayland League of Women Voters’ Committee on Metropolitan Planning 
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and other town leaders who worked on it decided against asking a di- 
rect question about metropolitan planning because it was felt the whole 
subject was too little understood or too misunderstood to have reliable 
meaning for statistical analysis. Yet the entire survey strikes at the 
heart of some of Greater Boston's most basic metropolitan planning 
issues. For example, the survey reports that 61 per cent of the citi- 
zens are willing to see municipal funds invested annually in the pre- 
servation of green space for recreation and wild life which will conserve 
the country atmosphere of the town. The ability of Greater Boston re- 
sidents to reach the green suburbs has always been a major advantage 
and attraction of the Boston Metropolitan Area, But the suburbaniza- 
tion of industry and the expansion of our expressway construction has 
already caused and threatens to continue serious erosion of this great 
economic asset. 


Like their neighbors in most of the newer suburbs, Wayland's 
people are highly auto-oriented. The extremely limited mass trans- 
portation facilities which are available will not serve the needs of Way- 
land residents who commute to other cities and towns of the Greater 
Boston area for purposes of breadwinning, bread-buying, and the pur- 
chase of professional services. Ninety-seven per cent of Wayland 
families therefore have automobiles. Forty-nine per cent have two 
or more. Every day 86 per cent of Wayland's households send at 
least 2,000 commuters to 72 different cities and towns. This contri- 
bution of traffic helps aggravate an already serious metropolitan 
traffic problem which no community can solve by itself. 


There is much speculation by city planners, developers, and 
businessmen on the relative strength of a back-to-the-city movement 
in metropolitan Boston. Yet the 1960 census has shown that Boston 
alone lost over 100,000 people in.the last ten years. Guesses about 
where these people have gone, whether they will continue to go, return, 
or move farther out, cannot be made usefully in a milieu of changes 
whose nature is not understood. 


This study of Wayland, Massachusetts, is an example of a 
first step toward minimizing the guesswork. The fact that it could 
happen in a town which has inherited governmental machinery designed 
to reflect the grass roots sentiment of the rural New England commu- 
nity demonstrates that even 18th century institutions can be maintained 
in a viable state by an alert and dynamic citizenry. 


Gregory BY Wolfe 
Director of Research 
Greater Boston Economic Study Committee 
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WAYLAND, MASSACHUSETTS: 
A SELF STUDY OF A GROWING COMMUNITY 
Introduction 

In October, 1958, the League of Women Voters of Wayland 
began a study of regional planning as related to Wayland's needs and 
obligations in a growing metropolitan area. This study first focused 
on certain local problems in a regional context. Included were pub- 
lic and private transportation, fire and police protection, health 
services and utilities, and legislation governing cooperation among 
communities. League members were impressed by numerous ex- 
amples of the interdependence of communities in the Boston area; 
yet they learned that Boston is one of the large metropolitan areas 
in the United States still lacking comprehensive planning. 

The principal fact became clear that Wayland, like many his- 
torically autonomous political units in the New England area, was in 
the path of an economic revolution, the degree and direction of which 
had not been gauged. Certain primary questions began to emerge. 


Where is the sharply increasing population coming from? What are 
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the major factors contributing to the town's growth? Do the new re- 
sidents come from nearby or do they represent broader demographic 
patterns? Where do the residents of Wayland go to work and what 
types of transportation do they use? An understanding of the inter- 
dependence of Wayland with its surrounding towns seemed to evolve 
from such questions as where its residents shop, seek recreation, 
and find professional services. Encompassing all these questions 
was the larger question which goes to the heart of regional planning: 
To what extent is a fringe suburb tied to its metropolitan area? 
And what influence does the core city of Boston have upon Wayland? 

In October, 1959, 200 members of Wayland's League of 
Women Voters set out to ring all local doorbells. They carrieda 
questionnaire prepared by local League members designed to find 
answers to the above questions and to gather some other data of par- 
ticular interest to the town's planning board. As a public service, 
they also took the state~required school census. An explanatory 
letter to all households from the Town Planning Board preceded the 
calling, 

Response of the townspeople to the survey was excellent. 
The data in this report is based on information from 2, 21l house- 
holds, representing 8,769 persons. This is 86 per cent of the town's 


estimated population. Collation, population analysis, and drafting 
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of the report was done entirely by the League of Women Voters and 
consumed over 6,500 woman-hours. 
A. Biography of Wayland 

Local government in New England has developed primarily 
in the town rather than in the county or township as in other regions 
of the United States. As aresult, town boundaries have, with the 
passage of time, become stronger rather than weaker lines of sepa- 
ration. Once established, towns have not federated into large units 
despite the pressures of metropolitan growth. Asa rule, they have 
neither been annexed nor been able to annex adjoining territory. 
Nevertheless, the nature of old New England towns in Greater Boston 
is being radically changed, This change, however, has come not as 
the result of increases in physical size but as a consequence of the 
pressures created by the influx of new citizens seeking country living. 

Wayland, Massachusetts, is sucha town. It is located 17 
miles west of Boston. As the town grew, two centers of population 
and activity developed. The northern center is on U.S, Route 20, 
the old Boston Post Road which has served since before the Revolu- 
tionary War as a main east-west highway of the state. The southern 
center, locally called Cochituate after the town's largest lake, has 
its own Post Office and telephone exchange. The eastern extension 


of Boston's Commonwealth Avenue is its main link to the rest of the 
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metropolitan area. 

First settled in the 17th Century, Wayland was originally a 
farming community. During the 19th Century a shoe manufacturing 
industry developed in the southern part of town, but all vestiges of 
this have disappeared as have most of the farms. 

In the early part of this century, the lakes and ponds which 
dot the town attracted a summer population who built small cottages 
on small plots of land, there being no zoning laws prior to 1934, 
The Sudbury River, an old meandering stream whose flood plain is 
noted as one of the main stopping places for migratory birds in the 
New England fly-way, passes through the town, There are now two 
small shopping centers, several churches, various women's, fra- 
ternal, and social organizations and two public golf courses but no 
other commercial recreational facilities. Wayland's public school 
system has recently received national recognition. 

Though a large electronics company has located a research 
laboratory in the town, Wayland is primarily a residential community. 
There are few multiple dwellings, but there is a wide range in size 
and value of single residences. Zoning laws passed in 1953 restrict 
lot sizes from a minimum of 20,000 Besa feet in some sections up 
to 60,000 square feet in others. Thus zoning ordinances, to a large 


extent, control population growth and land use. (Figure 2) 
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Here then is a typical old New England town which for the first 
time in 1960 found itself included in the U.S. Census as part of Metro- 
politan Boston. Like many places, Wayland is beginning to reconsider 
its insularity and look closely, if defensively, at its metropolitan 
environment. 

B. Population 

Wayland, Massachusetts, was settled in 1638, less than two 
decades after the Pilgrims landed at Plymouth, and was established 
five years after the Revolutionary War as a politically independent 
town. By the year 1800, 832 people were living in the town. Fora 
century and a quarter Wayland experienced slow but steady growth, 
and in 1925 the population stood at about 2,200. During the same 125 
years, the population of Greater Boston had increased almost 15 times 
in contrast to Wayland's which had less than trebled. This reflected 
the fact that most of the people were concentrated in the inlying cities 
and towns where the population had increased 40 times over. 

The coming of the automobile and improved roads in the 1920's 
put Wayland within reach of people hungry for a home set among 
wooded hills, water, and open land rather than in the clutter and con- 
gestion of the city. Thus the process of colonization of Wayland by 
former city dwellers began and continued through the Depression and 


the Second World War. But the full effect of the new migration was 
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not felt until after the War. From 1950 to 1°60 Wayland more than 
doubled its population as it grew from 4,400 to 10,200. Ina single 
decade, Wayland gained one and a half times as many people as it 
had in the preceding one hundred and fifty years. 

Rapid growth of population is not peculiar to Wayland; many 
of the towns surrounding Boston seem to be threatened with inunda- 
tion by new arrivals. As these hinterlands have become suburban, 
burgeoning population superimposed on existing social and admini- 
strative structure has caused a series of problems which have be- 
come, inten short years, as much a part of the suburban tradition 
as the backyard cookout. The problems brought on by population 
growth--the erosion of green space, growing traffic congestion, and 
increasing property taxes--face all suburbs. For this reason, a 
study of Wayland is, to a considerable degree, a case study of many 
of the 'new'' suburbs of the Greater Boston area. 

C. Character of the Growth 

Of every ten adults in Wayland, nine migrated there, and 
seven have come to the town within the last ten years. Less than 
1 per cent of all adults were born and reared locally. The extremely 
rapid growth of Wayland--high even among the suburbs of Boston-- 
reflects the migration of people out of the inlying cities and towns, 


i 
as 40 per cent of Wayland's adults grew up somewhere in MDC Boston. 


Isee Figure l. 
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The remaining 60 per cent is divided about equally between persons 
who grew up elsewhere in New England and elsewhere in the rest of 
the United States, this latter group coming mainiy from the Eastern 
Seaboard between New York and Washington, D. C. Though migrants 
from foreign lands were few in number, it is interesting to note that 
37 foreign countries are represented in Wayland's population. 

Wayland follows the suburban characteristic of being well 
above average in household size for the Boston area as a whole. On 
the average there are 3.96 persons per household with the result 
that adults account for just over one half of Wayland's total popula- 
tion. This average figure, however masks a considerable variation 
in family size. There are, for example, as many families in Way- 
land with no children as there are with three or more. The high pro- 
portion of young people--almost half--is important because of its 
special significance for education costs which account for one half 
of the town's total budget. 
D. Attitudes Toward the Town : Reasons for Growth 

The appeal of country living ranked first among reasons for 
settling in Wayland. (See Table 1) The mention of such associated 
See as large lots, small town or suburban living, and nearness 
to water emphasized the compelling qualities of nonurban residence, 


Next to "country living, ''the most frequently mentioned reasons for 
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moving to Wayland were nearness to work and suitable housing. Thus 
the major reasons for moving to Wayland were the same ones which 


would probably be given by those moving to any suburb. 


Table 1 - Reasons for Coming to Wayland 


Percent of all Adults Who Grew up in 


MDC Boston MDC Outside 
and elsewhere Boston MDC Boston 

Reason (4000 adults) ~ (1788 adults) * (2212 adults) 
Within commuting 

distance of work 28 17 37 
Suitable housing 20 a1 20 
Lot/land spacious, attractive vi 9 6 
Country living/to leave city 29 33 25 
Suburban/small town 3 3 2 
Summered in town/near water 3 3 2 
Like town, area, people We 13 12 
Schools “ 5 4 
Zoning, town gov't, taxes ui ra 2 
Near Boston a 1 2 
Near transportation/other 

places 3 2 3 
Marriage/influence family, 

friends 8 9 8 
Other personal reasons 

or uncertain 1 1 1 
No reason Z 3 1 


Note: The columns do not sum to 100 per cent because about 75 per cent 
of all adults gave more than one answer. Excluded from the table 
are 390 households that did not move into the area and 264 house- 
holds which gave no answer to the question. 

E. Attitudes Toward the Metropolis : The Magnetic Field 


Just over 40 per cent of those answering stated that Wayland's 


nearness to Boston was a factor in the decision to locate in Wayland, 
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(See Table 2). Among those who said they were not influenced by proxi- 
mity to Boston, over half said nearness to employment influenced their 
decision. Many of these jobs are within MDC Boston or exist because 
Of the core city of Boston. 

Table 2 - Did the prospect of living near Boston influence your decision 
to live in Wayland? 


Note: Two hundred sixty-three households in which one or more mem- 
bers crew up.in Wayland are excluded from the table. 


Total Households 


Answer Number Percent 
Yes 780 42 
No 1059%* 58 
Total 1839 100 
No answer 109 Se 


*Included are 109 households having commuters to Boston. 


Tabulation of Reasons Given by persons who answered "yes." 


Number Citing Reason 
(multiple responses included) 


Positive influence 


Business 438 
Recreation/entertainment 4] 
Education/culture 79 
Family/friends/home 48 
Like Boston/city advantages 58 
Medical services 8 
Good routes/transportation 90 
Shopping 1 
Total answers 794 
Total households answering 688 
Negative influence/no answer 92 
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Table 2 - Did the prospect of living near Boston influence your decision 
to live in Wayland? (Continued) 

Tabulation of Reasons for Living in Wayland Given by Persons Who 
Answered "no." 


Number Citing Reason 
(multiple responses included) 


Nearness to 


Business 479 
Shopping/schools/churches/services 19 
Family/friends/home 82 
Another town 43 
Suitable housing/lot 26 
Good routes/convenient location ye 
Country living/water 109 
Liked town/area 26 
'Nearness'' not a factor 942 
Total answers 858 
Total households answering 803 
No answer 256 


F. Attitudes Toward the Town: Will They Stay? 

There is a high level of satisfaction with the town among Way- 
land residents. (See Table 3) When asked where they would try to 
find another residence if they had to leave their present one, nearly 
half of those responding said they would try to relocate in Wayland. 
Two-thirds said that they would try to relocate in Wayland or in one 
of the surrounding communities. One out of six did not answer, many 
considering themselves so permanent it was impossible to answer. 


One adult in five now living in town has lived elsewhere in Wayland 
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bearing out the fact that many do stay in town when they find a move 
desirable or expedient. 

On the question of where they would try to relocate if they 
had to leave the town of Wayland, over one third of those respond- 
ing indicated a preference for one of the surrounding towns. Only 
one out of ten of this group felt he would look for accommodation 
nearer the central city of Boston. This gives a strong implication 
that the back-to-the-city movement in Wayland is as yet negligible 
indeed, 

Table 3 - Where would you go if you had to leave: 


Percent Distribution of Persons Indicating 
Where They Would Move if They Left 


their Present Home Town of Wayland 
Wayland 48 - 
Surrounding towns 1S) 34 
Nearer to Boston 6 10 
Farther out 4 6 
Massachusetts - other 3 i) 
Out of the state 7 oa 
Do not know io 23 
Total 100 100 
Number households answering 2044 1961 
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Satisfaction of Wayland residents with suburban life is rein- 


forced by the migration patterns of former town residents illustrated 


by the data in Table 4. 
Table 4 - Wayland Migration Pattern 


Where Previous 


Occupant Moved Households 
Wayland 168 
Framingham 46 
Natick 44 
Weston 18 
Waltham 15 
Wellesley 6 
Lexington 4 
MDC Boston - other 91 
Sudbury 26 
Lincoln 6 
Concord 6 
Massachusetts - other 108 
New England - other 66 
West - California 35 
South - Florida 37 
United States - other 110 
Foreign country 16 
Death Pe 
Total 873 
Do not know 170 
No previous occupant 867 
No answer 304 
Total households ok 


a) Less than 0.5 per cent 
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G. Transportation and Communications : Relation of the Partto the Whole 
Wayland's commuting patterns illustrate the willingness of the 
suburban dweller to travel considerable distances to employment as 
long as he can maintain his residence in a country atmosphere. Eighty- 
six per cent of the households reporting have outgoing commuters to 
some 72 cities and towns in Massachusetts. Nearly one out of four 
commuters goes to Boston. 
Table 5 - Commuting 


Percent Distribution 


Households Having of 2172 Households 
Commuters out of town 86 
No commuters out of town 14 
Total 100 


(For destinations of out-of-town commuters, see Appendix Table IX. ) 


Tabulations were also made of the number of cars per family 
and of the routes and times used regularly by commuters. (See Ap- 
pendix Tables IX, X, XI, XII.) Although there is no previous study 
with which to compare these traffic patterns and chart the increases, 
the indication is clear that if the growth rate continues both in Wayland 
and its surrounding towns, an inescapable concomitant of more people 


will be more traffic. 
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H. Shopping, Professional Services, and Recreation 

Wayland residents ignore the political boundaries of the town in 
more than employment commuting patterns. When the survey was 
taken, more Wayland groceries were bought in neighboring Natick 
than at home. ; Five towns ranked higher than Wayland for shopping 
other than food. Over half the households in Wayland did no shopping 
for food in town; more than 4 out of 5 made no purchases of nonfood 
items there. Boston ranks high as a source of professional services 
and recreation, although 54 per cent of those replying stay in Wayland 
for some professional services, and (See Appendix Table XIV) 47 per 
cent for part of their recreation, although golf is the only available 
form of commercial recreation. Framingham, containing the most 
complete nearby shopping center, including branches of Boston stores, 
far outranks all towns for other shopping, with Boston rating second. 
When asked what other services they would like in Wayland, many re- 
sidents expressed opposition to further commercialization of the town. 
Three out of four, however, wanted additional services. (Appendix Table XI) 
fee tert elephone::) The Medium 

Next to the automobile, the most important convenience for any 
In new shopping center which includes a supermarket and other shopping 


services has opened in Wayland since the survey was made and has un- 
doubtedly altered some of these patterns. 
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suburban household is the telephone. Wayland, a major unit in the 
suburban population bulge in Greater Boston, occupies a special re- 
lationship to the area where its wage-earners work, its housewives 
shop, and families receive professional services. There are three 
telephone exchanges in town, each with a different toll-free calling 
area. Two exchanges within the town are not mutually toll-free; 
Boston is a toll call for all. Ninety-eight per cent of the homes sur- 
veyed have telephones. Fifty per cent of the respondents named 
Wayland as the town most frequently called, but 25 per cent named 
a Boston area exchange for which they pay toll as the town most 
often called. Even more named Boston exchanges as the second and 
third most often called. Over half of those with telephones had no 
comments on the telephone service. The 44 per cent who did com- 
ment include 6 per cent who praised the service, and 38 per cent 
who criticized it. Most of the dissatisfaction (one out of four sub- 
scribers) was with the extent of the toll-free calling area. 
Jeevacatton Patterns’; Escape or Recreate 

Seventy-six per cent of the Wayland residents who take vaca- 
tions go away in the summer months. Twenty-two per cent specify 
no vacations at all. This fact may partly account for the substantial 
interest shown in acquiring recreational land in answer to the Plan- 


ning Board's question. 
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Pee ectving the Image : Can [They Keep It? 


The final tables are based on questions included in the survey 
at the request of the Wayland Planning Board. They gave the towns- 
people an opportunity to express themselves on the change or preserva- 
tion of certain specific aspects of the town character. Some of these 
would have to be approved by town~wide vote; others, at the discretion 
of the popularly elected Planning Board members. A majority of the 
people in town registered themselves in favor of preserving the resi- 
dential atmosphere of the town; 52 per cent were opposed to more in- 
dustry, 71 per cent were opposed to apartment housing, and 72 per 
cent were in favor of the acquisition by the town of land for recreation 
or wild life preservation. 

The last question probed gently into the suburbanites' sense of 
identification with the central city. Their response showed that when 
Smveemites trom home, they are four times more likely to identify 
with Boston than when they are in a neighboring state. (Table 10) 

Table 6 - Do you favor the Town's acquiring land for recreation and/or 


wild life ? 


Recreation Wild Life 
Answer Households Percent Households Percent 
Yes 1589 Ve 1590 (ee 
No 413 19 412 19 
Do not know 58 iz 52 2 
No answer 151 7 157 t 
otal Zc. 100 Bei) 100 
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Table 7 - Would you favor a certain amount of tax money being used 


for this purpose (recreation and/or wild life) each year? 


Answer 


Yes 

No 

Do not know 
No answer 


Total 


Table 8 - Do you think that there should be more sidewalks in town? 


Answer 


Yes 

No 

Do not know 
No answer 


Total 


If so, where? (sidewalks) 


lated because they tended to relate to the immediate neighborhood in 


which each respondent lived. 


Households 


1346 
548 
81 
236 


22. lel 


Households 


1159 
871 
86 
vA 


fea ae 


Percent 


100 


Percent 


52 
39 


100 


Answers to this question were not tabu- 


Many answers did specify main high- 


ways, within one mile of schools, in housing developments, and 


around shopping areas. 
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Table 9 = Would you like to see: 


Do not No 
nies No Know Answer 

More industry in Wayland? 877 1164 ips, 95 
Apartment housing? 452 1566 78 11 
Old age housing? 940 949 158 164 
More individual housing above 

$20,000? 1264 654 108 185 
More small house development? 484 1519 sei Lo 
More rental property? DY Sa 1135.3 101 162 


Percent (221lhouseholds = 100%) 


More industry in Wayland? 40 SZ 3 5 
Apartment housing? 20 fd 4 5 
Old age housing ? 43 43 if fv 
More individual housing above 

$20,000? 57 30 5 8 
More small house development? lapis 69 2 7 
More rental property? cap 61 5 7 


Table 10 - Identification 

If you were in New Hampshire and someone asked where you were from, 
what would you answer? 

If you were in California and someone asked where you were from, 


what would you answer? 


Number if in Percent if in 

Answer N:H, Calif. Dies Calif, 
Cochituate 208 64 10 
Cochituate, near Boston 14 14 ] 1 
Cochituate, related to another 

place 99 66 4 3 
Wayland 721 ge oh. 8 
(Continued) 


18 


ST 


0 Choeeaw wo etedo Deray is | 4 Deus 3 


ee ee ee ee eo 


re 


tives) aah 4) 


ie: 
. ey teiwaban, } tie 4 a 
2 Br noictay pian vet begin tty nds ‘ ttlfaig tein iat, 4 eet Pe erusage a“ \ a 


ay healt Pht ¢ busty W al se 


Paw a SE ¢ 


“92. a! oid ae 


ree Sees te 


7 3 
oy 
" I 
‘ i a zy * > 
"4 . wt uk 
he ao ror 


afr f a : op t. y » ee 


gvods galvagon 


ie VLEL aie S tawinqoinveD esi 
* p \ . cm vo iL 
HY Se MR {rst 


(gv00! + ebledarypd L155) feaopst 


a a ee 


, 4 y is a. 


7 
yvoda antavod 


< Oy $5 f iaonqoleved 'e 
{ yizogee 


a 


ed Xe teclorgri4 
Tikes aS vi 


a hal ciel 


ya 
af 


‘a ine 
ee | 


7 j tal ; ; : i) 
a te nm 


ao é 7 we 
glow n t if heey Ph , iy 1 ' 


Table 10 - Identification (Continued) 

If you were in New Hampshire and someone asked where you were from, 
what would you answer? 

If you were in California and someone asked where you were from, 


what would you answer? 


Number if in Percent if in 
Answer Nit. Calif. Ne. Calif. 
Wayland, near Boston we 129 4 6 
Wayland, near (other suburb) 19 9 1 a) 
Wayland, Massachusetts oe Ei 267 24 12 
Near (other suburb) 26 NS, 1 1 
Boston area 99 299 4 14 
Boston 134 516 6 24 
Massachusetts 233 560 ay 26 
N.E., East or Northeast 3 38 a) 1 
Place of origin 16 14 ries pon 
Total 2104 Zee 100 100 
No geographical answer 50 49 -- -- 


a) Less than 0.5 per cent 
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APPENDIX - STATISTICAL TABULATIONS 


Character of the Growth 


I. When the adults now living in Wayland came to the town 


Came to Percent of 
Wayland 4601 Adults 
Less than 5 years ago 44 
Between 5 and 10 years ago 26 
Between 10 and 20 years ago ee 
More than 20 years ago 17 
Total 100 


Il. Where the adults living in Wayland grew up 


Percent of Cumulative 

Place 4590 Adults Percent 
Wayland 2 2 
MDC Boston 40 49 
Massachusetts - other 14 63 

New England - other 10 i3 
Rees Del, Pa, Md DC ita 84 
United States - other 10 94 
Other country pid 100 
Total 100* 


*In some tables the percentage column does not add up to 100, due to 
rounding errors. 


eh Het vl hae Wl ny ay Ge 2a ss Leet i Le 7d hep erred i 
Pvt ik 4% Woe eww ea GL TAL + A WAL foes ie 9 


i a ol 4 A 
. 2 yy 
gtiuh 
fs 
f 
© 4 


a j a . 
‘cu wey DoelyeW i gaeyeh eniaaae 


f 


ae mee 


wyol 


O1s0b OOL oF ey HbA toe werib MMO egatassizoq of? solder 


lo Janene: ) tr 

vy ey a ee ey, 
re ee Rk | fe ar tiatinbe my: ’ 7 yy , i iy é we 

{ ‘ r an 


AI wotty yh | 


q 
4 


On 
i 


oir vil wor efit 


~- 095 Fee 
Cine etter Oby, 
oye eraey OS h 
Ogk Rie 


poke 4 
‘app oat 


todto =} 
Ot EM eh ae 
tonto = 


‘ 
2 


\ 
i fh 
Pei i ys } i 
i is . 
ais ; 
_ ' vi nS yi : TER 
‘a wg oy iy " : a 
| Aree arr 
r ifs ie ae ny he te 
HAVE F 7 wise 
oh hse h Ole ae 


III. Where adults who have come to Wayland in the last five years 
were living five years ago. 


Percent of Cumulative 

Place 1988 Adults Percent 
MDC Boston 58 58 
Massachusetts - other 8 66 

New England - other 7 ‘lo 
renee wel, Md, Pa, DC 13 86 
United States - other ll 97 
Other country c. 100 
Total 100 


IV. Household size: Wayland's average household has 3,96 persons. 
The range is from 1 to 16 persons. 


Persons Per Percent of 
Household 2211 Households 
] 3 
fa 18 
3 17 
4 28 
5 19 
6 9 
| 4 
8 ye 
9 or more ome 
Total 100 


VY. Distribution of the population by age 


Percent of 


Age 8744 Persons 
18 or under 45 
Over 18 55 
Total 100 
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VI. Distribution of the population by sex 


Percent of 


Sex 8744 Persons 
Male 49.8 
Female 50.2 
Total 100.0 


VII. Children per household 


Children 
Per Household Total Households Percent 
0 590 Za 
bi 380 1? 
Zz, ST) 26 
3 ei he 127. 
& 184 9 
5 59 3 
6 28 1 
7 6 a) 
8 3 a) 
9 1 a) 
10 0 0 
Ll ra rea) 
Total 2199% 100 


*This figure differs from the 2,211 figure for households in Table IV 
because 12 households did not report in response to this question. 


a) Less than 0.5 per cent. 
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IX. Destinations of out-of-town commuters 


Town Number Percent 
Boston 558 24 
Waltham 310 ji 
Framingham 195 o 
Natick 155 7 
Cambridge 143 6 
Newton 135 6 
Wellesley 85 + 
Watertown 59 3 
Weston 36 Z. 
Concord 34 é 
Bedford 3a : 
Needham 33 1 
Sudbury Lot. ] 
Burlington se) 1 
Lexington 24 1 
MDC towns less than 

1 per cent each 123 5 
Other destinations i238 5 
Destination varies 214 meky 
Total 2322 100 


X. Car ownership 


Cars in Family Cars at Home During Day 
Cars Per Family Families Percent Families Percent 
0 78 3 875 42 
1 (part-time) 0 0 112 6 
1 1054 A8 1028 a) 
2 961 44 44 pA 
3 8] = 5 a) 
4 or more | a ui 0 es) 
Total 2191 100 2064 100 
No answer 20 -- 147 -- 


a) Less than 0.5 per cent 
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XI. Means of transportation of out-of-town commuters 


Pieticemtac ec Distrib ution om 


2244 oa Commuters 1700 Commuters 
Means Commuters 3 To Boston Bs To Other Places 
Car 87 65 94 
Truck 1 — 2 
Car and MTA & 10 a) 
Train _ 19 a) 
Bus 3 4 5 
Other a) -- a) 
Means vary | ] 
Total 100 100 100 
No answer 76 14 62 


a) Less than 0.5 per cent 


XII. Traffic Patterns: relative use of main routes by cars and trucks 
going out-of-town 


Route Number Percent 
U.S. 20 (east-west) 592 39 
Mass. 30 (east-west) 485 ye 
Mass. 27 (north-south) 174 12 
Mass. 126 (north-south) 248 Li 
Total 1499 100 
Other, various routes and 

no answer 526 — 


Note: Some commuters use a combination of the above routes; how- 
ever, only those routes which were a point of exit and entry to 
town were tabulated. 
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XIII. Traffic Patterns: time pattern of car and truck commuters going 
out of town on east-west routes 


Percent of Fercent of 
592 Commuters 485 Commuters 
U.S. Route 20 Mass. Route 30 
Hour East West East West 
A.M. before 6 1 1 3 1 
6 up to 6:30 3 a) 3 | 
6:30 up to 7 5 0) *) 1 
feupeto 7:50 18 a) 15 3 
froatp to 8 29 I 24 4 
8 up to 8:30 ras ] ig Z 
8:30 up to 9 i ] 4 1 
9 up to 10 s) a) 3 1 
10 up to 12 1 1 a) a) 
Varies 3 a) ce 1 
P.M. 12 up to 4 2 z 3 5 
4 up to 4:30 a) 4 6 2 
4:30 up to 5 ] 3) 1 5 
B upito 5:30 ] 18 “ bye 
Srs0sup to 6 1 18 3 14 
6 up to 6:30 1 ae 1 23 
O230 tup to..7 a) 9 1 10 
feup ito 7:30 a) 5 a) 5 
feoUrap to 12 1 5 1 3 
Varies ee! nee: we! LS 
Total 100 100 100 100 


a) Less than 0.5 per cent 
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XIV. Towns Visited for Shopping, Professional Services, and Recrea- 
tion (Continued) 


*The following method was used to determine the rank order of 
towns. When a householder reported that he visited a town, say 
Framingham, to shop, he was also asked to report whether Framing- 
ham was used less than 25 per cent of the time, 25 to 50 per cent, 50 
to 75 per cent, or 75 to 100 per cent of the time. A tabulation of these 
responses is shown in Columns 3 through 6 in the table. 


Each of these four possible responses was assigned a point 
value, and these point values were used to calculate a total point 


score for each town. To illustrate, again using Framingham: 


No. Households 


Point Reporting this Point 
Frequency Value x Frequency = Score 
Less than 25% 
of the time 1 74 74 
25 to 50% 3 269 807 
50 to 75% 2 84 420 
75 to 100% i 241 1687 
Totals 668 2988 


Thus Framingham, where 668 Wayland householders report 
they shop, receives a total of 2988 points. This point score reflects 
the fact that some households go there for a high proportion of their 
shopping trips, while other households go infrequently. Using the 
same weighting method, Natick got 4157 points when shopping was 
considered and Wayland itself received 3495. Thus as a place where 
Wayland households shop, Natick ranks first, Wayland ranks second, 
Framingham ranks third, and so on as shown in the table. 


The same method was applied to calculate the ranking for 
Other Shopping, Professional Services, and Recreation. 
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XV. Vacation patterns: where 


Vacation 
Taken in by 2121 Households 
New England 1289 
United States - other 343 
Foreign 110 
No single place, varies 217 
Total vacations taken 1959 
Households Answering Zhe) 
Taking vacations 1649 
No vacations 472 
Households not answering 90 


XVI. Evaluation of living in Wayland 
mencent 
Oige 123 

Advantages Households 

Country living 34 

Town small/suburban 10 

Spacious lots 8 

Quiet/private 6 

Pretty/pleasant 6 

Native/family near/like 11 

Good for children/people 4 

Flavor of town - other 8 

Near work 5 

Near Boston 7 


Shopping/services conveni- 
ent/good 6 
Convenient location/com- 


muting good 10 
Recreation 7 
Schools (a) 
Zoning 3 
Town gov't/services 4 
Just like it 4 


Households not responding 11 


Vacations Reported 


Vacations asa 


Percent of 


60 
16 
5 
10 
100 
78 
yve 
Percenr 
OLeZ 25 
Disadvantages Households 
Growth 3 
Flavor of town 6 
Transportation 28 
irattiic 4 
Telephone service 5 
Taxes 20 
Lack of sewers/drainage +4 
Rubbish disposal 4 
Far from work i 
Far from Boston ] 
Shopping/services 
inconvenient 11 
Inconvenient location/ 
commuting poor 4 
Recreation 5 
Schools é 
Zoning ] 
Town goy't/services 8 
Wayland/Cochituate split l 
Households not responding 26 


epee d 


Households Answering 
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GREATER BOSTON ECONOMIC STUDY COMMITTEE 


The Greater Boston Economic Study Committee was founded 
in 1957. It is a private, nonprofit, nonpolitical research organization. 
The Study Committee has two basic objectives: 


1. To increase public understanding of the economic forces 
and trends at work.in Greater Boston by conducting and pub- 
lishing objective and basic research on the region's economy. 


2. To help the Greater Boston region achieve and sustain 
balanced economic growth by formulating policy recommenda- 
tions which may both stimulate and advise leaders in metropo- 
litan affairs. 


The Committee presently has twenty members; seventeen are 
businessmen, one is a newspaper editor, and two are the deans of schools 
of business administration. The Study Committee has a small professional 
research staff and a Research Advisory Committee which helps guide its 
research program. The Research Advisory Committee is made up of lead- 
ing business economists, university professors, and professionals in the 
field of planning and public administration. 


In 1959 the Greater Boston Economic Study Committee became an 
Associate Center of the Committee for Economic Development. The Study 
Committee believes that this association has helped to broaden and streng- 
then its own program and organization. 


To achieve its goals, the Committee issues public policy statements, 
economic base reports, and regional land use analyses. 


In its policy statements, the Study Committee has made recommen- 
dations aimed at solving commuting problems in the metropolitan area, 
stimulating economic growth in downtown Boston, and financing local 
government in the decade ahead. 


The regional land use studies have been devoted to compiling de- 
tailed land use data for each of the 153 cities and towns in the Greater 
Boston region, and to projecting industrial land needs through 1980. As 
part of this research effort, GBESC has published a full color land use 
map of the Greater Boston Area. 


In the economic base series population trends, the labor force, 
rapid transit ridership, business displacement in urban renewal areas, 
socio-economic patterns in growing suburban communities, and the par- 
ticipation of business executives in civic affairs have been analyzed. 
Projections of Greater Boston's Population to 1970 and 1980 supercedes 


all previous GBESC publications in the field of regional population analysis. 
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PREFACE 


Projections of Greater Boston's Population to 1970 and 1980 
supercedes all of the Greater Boston Economic Study Committee's 
publications to date in the field of population projection and analysis 
As the earlier projections have been widely used, it will be helpful 
to clarify the relationship between this report and the three others 


which have been published. 


In June, 1959, Economic Base Report No. 2 presented The 
Population of Greater Boston Projected to 1970, and in December, 
1959, Economic Base Report No. 4, The Population of the Cities | 


and Towns of Greater Boston Projected to 1970 was released. 


As is obvious from their publication dates, both of these 
documents predated the 1960 census, and earlier data were used to 
develop the migration and fertility assumptions required to make 
the regional projection. The city and town projections were made 
by allocating the regional total among the 149 communities in the 
Study Area.- To do this, it was necessary to make estimates of the 
current, i.e. 1959, population, and this was done by canvassing 
utility companies, local governments, housing authorities, planning 


boards, etc. 


When the 1960 Census enumerations were published, it was 
revealed that GBESC's estimated 1960 population was less than one 
per cent off the actual count. But as was to be expected, individual 
city and town estimates were not as accurate. In general, trends had 
been underestimated, that is, growth in expanding communities and 


decline in contracting cities and towns was understated. 


As the individual community estimates were widely used, the 
Study Committee undertook a revision of them as soon as the 1960 
city and town Census enumerations became available, and the revision 


was published as a news release, Revised 1970 Population Projections 
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For the 149 Cities and Towns in the Greater Boston Economic Study 


Area, February, 1961. The control total for the Area was, however, 
not altered, and indeed, could not be changed on any reasonable basis 
until the age-sex breakdowns necessary for projection became avail- 
able. Furthermore, in view of the virtual identity between GBESC's 
estimate of the total 1960 population of the Area and the subsequent 
Census count, revising the control total did not appear to be a parti- 
cularly urgent prerequisite for revising the individual city and town 


estimates. 


| In this report the population of the Greater Boston Area is for 
the first time projected to 1980. This undertaking automatically yields 
a new figure for 1970, and though the change in the population now pro- 
jected for 1970 is very small, the Study Committee has taken this occa- 
sion to adjust the first revision of the individual city and town estimates 


so as to release one consistent set of population data. 


It should also be noted that during the period of these population 
studies the Study Area itself was redefined by the inclusion of four com- 


munities, and the projections in this report are for this expanded Area. 


Lastly, a word on authorship. Economic Base Report No. 2 and 
Projections of Greater Boston's Population to 1970 and 1980 were com-~ 
missioned by GBESC and were carried out by Professor Frank L. Sweetser 


of Boston University. He has also given us the benefit of his judgment in 
connection with the preparation of individual community estimates. These 


are, however, the work of the Greater Boston Economic Study Committee 


staff. 


Ralph Kaminsky 
Director of Research 
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A SUMMARY OF FINDINGS 


This report presents projections of the population of the Greater 
Boston Economic Study Committee's Study Area to 1970 and 1980. Two 
projections based on different assumptions with respect to fertility rates 
and migration patterns are developed. Taken together, they define the 
limits of "high'' and ''low'' growth rates not likely to be exceeded in the 
light of present knowledge. 


The mean of the two projections is considered the ''most probable"! 
future population of the Study Area, and on this basis it is projected that 
the regional population will be 3,802,500 in 1970 and 4, 245,000 in 1980. 
As the 1960 Census revealed, as there were 3,467,543 people in the Greater 
Boston Area in 1960, the projected growth rate to 1970 is 9.7%, a figure 
identical to that for the period 1950 to 1960. In contrast, the ''most pro- 
bable'' rate of increase in the decade of the 1970's is higher, 11.6%, and 


for the entire twenty-year period, it is 22.4%. 


The most nearly comparable projections for the United States as 
a whole indicate growth of just over 44% for the two decades, 1960 to 1980. 
Thus the Greater Boston Area is expected to experience population in- 
creases at about half the national rate. In addition, it now seems likely 
that the GBESC Area will increase slightly less rapidly than the State of 
Massachusetts as a whole, and its share of the State's population may 


decline very slightly during the next twenty years. 


Age groupings will show important differences in growth with 
young adults (age 15-44 years) increasing in numbers very rapidly and 
older adults (ages 45-64) increasing only slowly until 1970 and stabiliz- 
ing or declining thereafter. Numbers under 15 years and over 65 years 
will also show marked increases, both absolutely and in percentage terms. 
Indeed, the rate of crease in these categories may possibly exceed the 
15-44 year group even though absolute gains are smaller. In spite of 
these rather marked relative and absolute changes, the age distribution 
of the Area's population as projected will not be altered by more thana 


few percentage points. 
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IGURE 1 POPULATION OF THE GBESC STUDY AREA PROJECTED TO 1980 


The 1970 and 1980 figures are the average of the 
high and the low projections found in the text. 


SEX DISTRIBUTION 


[FEE] Males 
fi Females =e 
1960 
2,063,000 
ap 1,837,500 48.3% 
el Say ae 
13795 ,971 1,965,00 V7 eure, 132)500 
TOTALS 3,467,543 3,802,500 4,245,000 
mere 002,900 4 245,000 


AGE DISTRIBUTION 


2 65 and over 
WZ2B45-64 years 
fFEEJ15-44 years 
C2J0 to 14 years 


379,813} 


747,927 


1,713 , 000: 


1,345,220 38.8% 1,448,000} 


994 ,583f-..::.:]28.7% 1,125,000 
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Sex ratios are projected as showing some increase in the 
proportions of males in the adult age groupings, 15-64. But the ratio 
for the very young is projected to remain nearly stable with a small 
male excess. For ages 65 and over, a continuing decline in propor- 
tions of males is anticipated. On balance, however, it is expected that 
the population will experience a small increase in the proportion of 
males but that females will still predominate. A sex ratio of 94.5 males 


per 100 females is projected for 1980. 
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projections of greater boston’s population to 1870 and 1980 


ay 


I. INTRODUCTION 


InJune, 1959, the Greater Boston Economic Study Committee 
released its Economic Base Report No. 2, which projected the GBESC 
Area's population from 1950 to 1960 and 1970 by age and sex. Now, 
after two and a half years, the time is propitious for a re-examination 
of prospects for future population growth. Not only is a periodic review 
of population projections a necessity, if they are to continue to serve a 
useful function in economic and social planning, but in the present in- 
stance, several factors combine to make the present study especially 


timely. 


There is, first and foremost, the availability of detailed 1960 

U.S. Census data. These new data are not only valuable as a point of 
departure, but they make it possible to develop new projection assump- 
tions relating to migration and fertility rates which realistically reflect 
recent experience. While national population projections are not greatly 
influenced by differing migration assumptions, since the range of pro- 
bable variation is small, local population estimates are. For Greater 
Boston, the 1950-1960 experience shows a substantial net out-migration, 1 
contrasting with the previous assumption -- based on the best data then 


available -- of a small net in-migration. 


New data on births in the area also reveal trends different from 
those previously assumed. Inthe earlier projections the 1955 level was 
taken as the standard. The new data, however, show that fertility rates 


have risen in the late 1950's. 


As the revised birth rate assumptions which are based on them 
tend to inflate the new projections while the revised migration assump- 
tions tend to deflate them, their combined net effect is less on the pro- 


jected total population than it is on projected age-distributions. Assuming 


Poet Appendix B. 
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higher future fertility tends to increase the projected numbers of 
youngsters, whereas assuming more out-migrants affects the pro- 


jected number of adults.! 


A second important modification of the previous study, now 
possible, is the extension of the projections for an additional decade, 
to 1980. Lastly, the GBESC Study Area has been modified by the ad- 
dition of four communities, and it now includes 153 cities and towns .2 


The new projections are made for this expanded area. 


Two new projections are presented in the next section of this 
report; projected changes are analyzed in Section III, and the compo- 


nent method of projection is outlined in Section IV. 


Pee ND LOW! PROJECTIONS 


In the development of the new projections, an effort was made 
to select two sets of fertility and migration assumptions which would 
reflect probable limits of rapid and slow population growth. Thus two 
projections are presented, a "high''’ projection in Table IA anda "low'! 
projection in Table IB. Since these projections are assumed to be the 
probable extremes of rapid and slow growth, the ''most likely'' future 
experience falls, by definition, somewhere between them. As we 
move into the decade of the 1960's, it is to be expected that new infor- 
mation concerning migration and fertility patterns will provide criteria 
for preferring either a somewhat higher or a slightly lower estimate of 


future population for the Area, though the figure will still probably fall 


1. Comparison of the earlier projections for 1960 with the 1960 Census 
results shows that the total was within 19/100 of 1% of the enumerated 
figure; but numbers of adults were from 1-4% above the Census in broad 
age categories; whereas numbers of children under 15 were 4% less than 
the Census. Obviously, these differences arose from the use of assump- 
tions as to fertility and migration which were not experienced in fact. 


2. The additional communities are Amesbury, Merrimac, Newburyport, 
and Salisbury. 
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TABLE IA. 


Male 


Female 


Total 
Population 


THE POPULATION OF GREATER BOSTON PROJECTED TO 1980 


Pero OMG LLON 


Age Group 1960 1970 1980 

0-14 SLU eyed | 595,000 713,000 
15-44 b58e218 720,000 863,000 
45-64 348,765 2,000 364,000 
Over 64 157,368 179, 000 198,000 
All Ages Wiley gaye 1,865,000 by L5Oa VUU 
0-14 487,362 573,000 687,000 
15-44 687,002 (315000 878,000 
45-64 899,162 415,000 391,000 
Over 64 Bie, 445 270,000 307, 000 
All Ages NSE Ge ial 1.99 52,000 2205, 000 
0-14 994,583 1,168,000 1,400,000 
15-44 Lob 2a 1,457,000 1,741,000 
45-64 TPM ae PAE 786,000 Teele 
Over 64 2092 OAS 449,000 505,000 
All Ages 3.467, 543 3,860,000 4,401,000 


Sources: 1960 U. S. Population Census, Volume I, Charac- 
teristics of the Population Bulletin PC (1) 23B and Special 
Table PH-1 (unpublished) for Gensus Tracts and minor civil 
divisions in the GBESC Area. 
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ABLE IB. THE POPULATION OF GREATER BOSTON PROJECTED TO 1980 


BLOW’! PROJECTION 


Age Group 1960 1970 1980 
ale 
0-14 SO eee 551,000 597,000 
15-44 658,218 TOWAMELOO 838,000 
45 -64 348,765 369,000 3572000 
Over 64 157,368 178,000 196,000 
All Ages Beer e772 1,810,000 1,988,000 
emale 
0-14 487,362 531.000 574,000 
15,44 687,002 TAR eRe LOle) 847,000 
45 -64 399, 162 410,000 379,000 
Over 64 222,445 267,000 301,000 
All Ages Ty (95,971 1,935,000 Zeal, 000 
otal 
opulation 
0-14 994,583 1,082,000 LL eooe 
15-44 1,345,220 1,439,000 1,685,000 
45-64 747,927 779, 000 736,000 
Over 64 319 yor 445,000 497,000 
All Ages 3,467,543 3,745,000 4,089,000 


Sources: 1960 U.S. Population Census, Volume I, Character- 
istics of the Population Bulletin PC (1) 23B and Special Table 
PH-1 (unpublished) for Census Tracts and minor civil divisions 
in the GBESC Area. 


ay 9O 


98P), OF (RALTDS LORS VEC SET ARAD EO “OITA a 


ig HOLT DS ‘oa iq 


% . ay 


- ~ ~ a ee 
} 
Z ”" 4 
{} 1 aga 
i ; 5 
7 ¥ : 
5 1 
t- ty - tot 
i ro ' 
7 
x - Oe 
ve Ao nape th i - 
+ 7 e 
at 
' 
ar Y q 
if 
} 5 
— —_— ‘ 


deiteslesindl 7 hates © ian dv delimit ddl tied wet avterhdhe neal i ‘ me - 
On TFL, I GOW) S80 24 EE Oe Pee) ye 


Me AA 4 O80 9b fee a alae ri 
. ; { r ; ” 
100 Ow 50 ter 
MAGE: Ve ere 
Bon Phe ha Ome 


OOO ORY “Seal ane ve “as | 
Peete aan gph ce | ea 


Peanewedis vl nmtoOy wre ey o Baes. 28 | 
oiteT Iptpage bac Ake Ifa 0119 UWE sunttelepet giftidty 
eiitel yin LAYS rept Eusk atoms ah pre 


~ br 


Mitmimetme range set by these “high'' and "low'' limits. At present, 
however, and in the absence of such criteria, it is suggested that 
the mean of the two yields the ''most probable'' estimate of future 
population. Thus, for 1970, the ''most probable" population is 
Smoee, O00; and for 1980, itis 4,245,000. 


As there were 3,467,543 people in the Greater Boston Area 
in 1960, the projected growth rate to 1970 is 9.7%, a figure identical 
to that for the period 1950 to 1960. In contrast, the ''most probable'' 
Patewomincrease in the decade of the 1970's is higher, 11:6%, and for 
the entire twenty-year period, it is 22.4%. 


The "low'' and "high" projections imply corresponding rates 
of population increase. When the "low'' projection is assumed, growth 
projected for the 1960's is ata rate of 8.0%, 9.2% in the 1970's, and at 
a rate of 17.9% for the entire 20-year period. Assuming the "high"! 
projection, it yields rates of 11.3%, 14.0%, and 26.9%, respectively. 


Two aspects of these projections stand out as particularly 
important. First, on either set of assumptions, the population dyna- 
mics of the GBESC Area indicate that continuing substantial growth 
may be expected but at rates not very different from those of the de- 
Cade just past. Second, more rapid growth may be expected in the 
1970's than in the 1960's. This cumulative thrust of population growth 
is the expected consequence of the aging of the large numbers of young - 
sters who have been born since the second World War. As today's 
large cohorts of adolescents and children move into young adulthood, 
marry, and begin to raise their own families, a relatively large ab- 
solute number of births may be expected even though birth rates may 
be lower. This effect will begin to be felt in the last few years of the 
1960's, and it will influence the size of the 1970 population by tending 
to offset probable larger out-migrations. The full effect will, however, 


become apparent only in the 1970's. 
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Dive Yols OF PROJECTED CHANGES 


Population Growth Projected for Greater Boston and Other Areas 


For the twenty-year period, 1960-1980, the projected ''most 
probable" rate of increase for the GBESC Area is 22.4%. This com- 
pares with a 1960-1980 rate of growth of 44.3% for the United States 
according to the Census Bureau's most recent, and most nearly com- 
parable, projection. } Thus while the growth projected for Greater 
MosrOmets as high or higher than it has been in the recent past, the 


Batesionjust Over halfas great as for the United States as a whole. 


Table II shows projected rates of population increase for the 
GBESC Area, the United States, and the New England states for the 
decade 1960-1970. For this decade, as for the twenty-year period, 
the projected GBESC growth rate, 9.7%, is only slightly more than 
half that projected for the nation as a whole. This rate is about a third 
of the rate projected for Connecticut, a high in-migration state, 2 lower 
than the rate for New Hampshire, the same as for Rhode Island, and 


higher than the rates for Maine or Vermont. 


But perhaps the most interesting comparison is that between 


femeemrese i) of ‘Illustrative Projections of the Population of the United 
States, by age and sex, 1960 to 1980,"' Current Population Reports, 
Berries) =23, No. 187,. dated November 10, 1958. This Census Bureau 
projection assumes a level of fertility approximately midway between 
the high and low fertility assumptions of the two GBESC projections, 
and uses similar mortality assumptions. Although the Census Bureau 
in CPR P-25, No. 232 (6/2261) and No. 241 (1/17/62) has developed 
revisions of its Illustrative Projections,'' the first is limited to the 
projection of school and college enrollment and was prepared before 
the 1960 enumeration became available; and the second is an interim 
Gorrection which carries only to 1970. A letter from Dr. JacobS. 
Siegel, Chief of the Population Estimates and Projections Branch of the 
Census Bureau indicates that the Bureau has plans for preparing revised 
projections to later years during 1962, but these are not yet available. 


2) Connecticut is estimated to have gained 234,000 persons as net mi- 
grants between 1950 and 1960, as compared to a loss of 73,446 for the 
Memst Area. Cf. CPR Series P-25, No. 227 (4/26/61) Table 3, and 
Appendix B, below. 
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the GBESC Area and Massachusetts as a whole. It is estimated that 
the population increase in Massachusetts as a whole is occurring at a 
rate approximately one-fourth greater than in the GBESC Area. This 
difference is attributed largely to the-fact that some 73,000 of the 
State's 93,000 out-migrants! will come from the GBESC Area. While 


Peoide tt. PROJECTED RATES OF POPULATION INCREASE, 1960 
TO 1970: COMPARISON OF GBESC AND OTHER AREAS 


U.S. and Divisions Rate of Increase 
Meee @eteant most probable") ----+--------0-o- --- een ee 9.7% 
CE kit een wena eee es Lous! 
ie eee Oe we ee ves 

Maine Ep yal’ Sh taf py tl ee nn Pgh anh aed ae ee 7.29 
SOUPS em ee ewe en = 2G 
ee ee eee enw ewe wee nee 15.0 
i ee an Se, 
te eSNG And Nore c0+se+--eer eee ewe se see ee et 


Sources: GBESC Area ''most probable" is the percent increase 
from 1960 to the mean of the 1970 "high" and "low'! projection 
totals. All other data from ''Population Projections 1960-1970," 
Research Division, National Education Association, June, 196l, 
which contains unofficial figures ''prepared by the Bureau of 
Census at the request and expense of the National Education 
Foundation . . . figures are not to be attributed to the Bureau 
of the Census.'' Fertility assumptions are approximately mid- 
way between the GBESC "high" and "'low'' fertility assumptions 
and net migration is the 1950-1960 experience, as in the GRBESC 
"high'' projection. 


the GBESC Area had two-thirds of the State's population in 1960, it had 
four-fifths of its out-migration between 1950 and 1960. 


As a consequence of these differential migration rates, it appears 
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probable that the proportion of Massachusetts population in the GBESC 
Area will diminish very slightly during the projection period. In 1960 
the Study Area's share was 67.3%. The National Education Association 
has projected a total population of 5,799,000 persons for Massachusetts 
in 1970! and based on this figure, the GBESC Area's "most probable’! 
share will decline to 65.6%. 


Changing Age Composition of the GBESC Area 


Another interesting aspect of projected population change for 
the GBESC Area is the prospective shifting of age distributions during 
the coming two decades. These shifts may be examined from several 
perspectives. If the data of Table Iare taken as the point of departure, 
it will be found that the age groupings vary greatly, both in projected 
absolute increments or decrements as well as in projected rates of 
change. These aspects of age redistribution are discussed in greater 


detail below. 


Though absolute and percentage changes are expected to vary 
greatly among the age groupings, the distribution of the population 
among the age groupings will not be affected significantly. Table III 
presents a comparison of the per cent distribution for the 1960 Census 


population with the corresponding distributions for the ''high" and ''low''! 


projection for both 1970 and 1980. The general impression this table 

gives is that there are no radical changes in the gross age structure 

of the population projected on either a "'high'' or a ''low'' basis. Further- 
more, except for those under 15 years, the ''high" and "'low'' projections 
indicate similar trends when the 1960 and 1980 distributions are compared. 
Both projections show an increase in the proportion of persons in the late 
adolescent and young adult ages, 15-44 years; a decrease in the proportion 


of adults in the later working ages, 45-64; and an increase in the proportions 
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TABLE Il. PERCENTAGE AGE DISTRIBUTIONS FOR 1960 AND FOR THE 
etuGiy AND dOW' sRROJECTIONS TO 1970 AND 1980 


Projections 
"HIGH '! yh nt at hy pa 

Census ; 
Ages 1960 1970 1980 r970 1980 
0-14 28 .7% 30.3% 31.8% 28.9% 28 .6% 
15-44 5a .0 ahead 39.6 38.4 41.2 
45-64 21.6 20.4 Lae 20.8 18.0 
Over 64 we.0 11.6 Pe5 Lig Pere 


All Ages 100 .0% 100 .0% 100.0% 100.0% 100.0% 
pources: U: S. Census, GBESC Tables IA and IB. 


in the retirement ages, 65 years and over. For the age grouping 0-14, 
the ''high'' projection indicates an increase in proportion of the total, 
whereas the "'low'' projection shows virtually no change from 1960. If 
the mean of the two projections is used, only small proportionate gains 
are shown for those under 15 years and over 65 years. The principal 
change is in the distribution of the active population. The share in the 
15-44 age group increases while a percentage decline would be indicated 


for the 45-64 age category. 


Differentials in absolute increments and decrements of persons 
in the several age groupings are large as Table IV shows. Looking 
first at the changes projected for the age grouping 15-44 years, it is 
clear that a substantial increment, more than a third of a ‘million, is 
anticipated for the period from 1960-1980, regardless of which projec - 
tion is preferred. This, of course, will be the direct consequence of 
the aging of the large numbers of youngsters both now in the Area and 
to be born between 1960 and 1965 -- a period for which relatively high 
birth rates are assumed in both projections .1 Moreover, when the two 
Rt Seared Wetween“the projections is largely due to the assump- 


tion of 50 per cent more out-migration in the "low'' projection than in 
the ''high.'' See discussion of migration assumptions Part IV, below. 
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TABLE IV. PROJECTED INCREASES IN THE POPULATION OF 
GREATER BOSTON BY AGE 


(figures are in thousands) 


night’ Rropection "Low'' Projection 
Ages 1960-1970 1970-1980 1960-1980 1960-1970 1970-1980 1960-1980 
0-14 Wy ge Zou 405 87 89 176 
15-44 a 284 396 94 246 340 
45-64 38 -31 i oil ~43 -12 
Over 64 69 56 125 65 oy? 117 
All Ages Do 2 541 035 PALM! 344 621 


Sources: U.S. Census, GBESC Tables [A and IB 


decades of change are separately examined, it is seen that while the in- 
crease in this age grouping is substantial in both decades, it is more 

than twice as great in the 1980's as in the 1970's for both projections. 
This phenomenon illustrates the cumulative effect of the aging processes 
which is just now beginning to bring the large numbers of post-war babies 
into late adolescence. By 1970 those born between 1945 and 1950 will be 
20-25 years old, and by 1980, 30-35 years old. Since numbers born in 
each successive five-year period after the war have increased up to the 
present, this first post-war five-year cohort now entering late adoles- 
cence will with certainty be followed by successively larger cohorts, up 
to 1970, (these youngsters are already born), and almost certainly up to 
1980. The economic and social significance of this burgeoning of our 
population of young adults is apparent in relation to labor market and 

job needs, educational and vocational training requirements, and demands 
for varied goods and services. In many ways, the coming-of-age of these 
youngsters will require a reorientation of social and economic planning -- 
the more so since this is the very age group which, between 1950 and 1960, 


experienced an actual decline of 39,000 in the GBESC Area. 


The increase projected for those 0-14 years is over 400,000 for 
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the "high'' projection, 1960-1980; but less than 200,000 for the "low'' 
projection. This is the only age grouping in which the two projections 
show a substantial difference -~ a difference which arises almost entirely 
from the higher birth rates assumed inthe "high" projection.! All of 
those who will be under 15 in 1980, and most of such persons in 1970, 
are yet to be born, so that the fertility assumptions are the crucial 
determinants of the projection results. It will be noted that although 
this increment averages substantially less than the increment for the 
young adults in both projections, it is still large and indicates a 
continuing expansion in needed services for the very young and the 

early school ages during the next two decades. When the "high" pro- 
jection is assumed, the increment is considerably larger for the 1980's 
than it is for the 1970's though they are about the same size for the "'low'' 
projection. On the average then, it would seem ''most probable" that 
the increment of youngsters will be appreciably greater from 1970 to 
1980 than from 1960 to 1970. 


Projected changes in the population age 65 and over are very 
similar for the two projections, and fairly substantial for both. The 
GBESC Area population in the retirement ages may be expected to in- 
crease by well over a hundred thousand in the years between 1960 and 
1980, with a somewhat larger increase in the first decade than in the 
second. Essentially, this indicates a continuation of past growth trends 


for the age group, with a gradual slowing down in volume of growth. 


Finally, Table IV shows that the age grouping 45-64, the older 
working ages, may be expected to show a small increase from 1960 to 
1970 followed by an approximately counterbalancing decline from 1970 
to 1980. This is indicated by both the "high" and ''low'' projections. 
The twenty-year period may show a slight loss ora slight gain for 


this age grouping, but not any major changes are likely unless there 


fewer art IV, below. 


= be 


SOG ARNt abel fod (OSCl+ 068). meni oem 


Tee) St Se £e= SS raztity fe? 


eit Ao hse site sole ar beer 


wy pace Stale 4 Weak \aaet Sepa s 


wil gutetinie y) one ving get eee 


: DUNNE? ule 
4 arg Kh af ‘ ren 
ed ? ; ‘ Th. ty 
F y ° 
, : “fil 7 : 
j : ie 
, a4 ‘ _ : 
4 ‘ oe at 
, ' 
’ 4 
i 4 
; s% 
“ > | 


3 F _J : ni gantendsS > 


role (ory Overs 

‘ e r hy 
Te sro bese 6 ie oO) 
micas Dent hap pied baer ae 


Ou & eeiseher ett we 


of 


<0 


; Wi f Mia ols isgbary a aay | 


’ 
ips Dy t ; F 7} M a 2 , 

eb aid ses surged e, YI stag | 
ole gino bathogte od vem, 
‘eee hive tio%, Wotpoaescorgs me Ys 


hires wert ot) nied age hot sobbed. ah, 


f 


r 
| 


re 


if GSRRETD TORgere vee Gon ee 


TASBGE V. PROJECTED RATES OF INCREASE IN THE POPULATION 
OF GREATER BOSTON BY AGE 


''High'! Projection "Low'' Projection 
Ages 1960-1970 1970-1980 1960-1980 1960-1970 1970-1980 1960-1980 
0-14 17.4% 19.9% 40 .8% 8.8% 8.2% 17.7% 
15-44 8.3 19.5 29.4 i50 tae 25.3 
45-64 ert -3.9 9 4.2 -5.5 -1.6 
Over 64 WS )i2 ie eae 33.2.0 lee ie v4 30.9 
All Ages 11.3% 14.0% 26.9% 8.0% 9.2% 17.9% 


Sources: U.S. Census, GBESC Tables IA and IB 


is radical alteration of the migration or mortality patterns. These minor 
shifts for the older middle ages are due to the effects of aging, and the 
declines projected for the 1980's simply reflect the movement of the de- 
pression cohorts of the 1930's into the age grouping. The differences be- 
tween the two projections are entirely due to differing migration assump- 


tions .1 


Table V shows per cents of increase (or decrease) for the several 
age groupings according to both projections. For the most part, the data 
thus described merely reinforce conclusions already stated.It should, however, 
be noted that for both projections the percentage increase between 1960 and 
1980 in the 65 and over age group is higher than it is for ages 15-44 and 
also averages higher than for the age group 0-14 for the two projections . 
In terms of rates of increase from 1960 to 1980, then, it is important to 
recognize that the old age category ranks first, the young adults group is 
a close second, youngsters are third, while the older working adults rank 


last in percentage increase as relatively little change is projected. 


Projected Sex Composition 


While there are no pronounced shifts in the balance of births 


ineopee Part IV, below. 
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and deaths in Greater Boston's population as here projected to 1980, 
minere are some interesting minor trends indicated. Sex ratios, i.e. 
numbers of males per 100 females, in 1960 and projected 1970 and 


mI S0ewill be about the same. This is shown in Table VI. 


TABLE Vi. SEX RATIOS* IN GREATER BOSTON, 1960, AND AS 
PROVE CLrED TO1WI70 AND 1980 "HIGH" AND "LOW" 
ASSUMPTIONS, GBESC AREA 


Projections 
tt 1! 1! tt 

oil HIGH LOW 
Ages 1960 1970 1980 1970 1980 
0-14 104.1 103.8 103.8 1038 a ClOd og 
(15-44 95.8 eile 98.3 97.9 98.9 
45-64 87.4 89.4 O30 90.0 94.2 
Over 64 eo. 7 65.9 64.5 66.7 65.1 
All Ages 93.1 93.5 94.5 93.5 94.6 


Somrces. U.S. Census and’ GBESC Tables IA‘and IB 


* The sex ratio is the number of males per 100 females 


For the total population, a slight rise in the proportion of males is 
anticipated. Inthe active age groupings, i.e. 15-44 years and 45- 

64 years, a sharper rise in the ratio of males to females is expected 
to occur even though women will continue to exceed men in substantial 
numbers in all age categories except the young adult grouping, where 
it is projected that their numerical preponderance will be considerably 
reduced by 1980. Among youngsters, 0-14, the only age grouping to 
show an excess of males, approximately the same sex ratios will be 
maintained throughout the projection period. Only in the age grouping 
65 years and over will there be a decline in the proportions of males 


from 1960 to 1980. 


This shift in the balance between the sexes results froma 
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complex interplay of several factors, most significantly: the excess 

of male births, the mortality differential in favor of females at all 
ages, improving mortality patterns for males assumed in developing 
the projections, and the high levels of fertility and consequent concen= 
tration of larger proportions of population in younger ages. The con- 
tinuing excess of males among those under 15 years is a direct conse- 
quence of excess male births not yet muck affected by higher mortality in 
the first fifteen years. The rise projected in proportions of males 
among adolescents and young adults results in part from improved 
male mortality, but more importantly from the ''younging'" of this age 
grouping as larger and larger cohorts enter it at the younger ages, and 
smaller cohorts leave it at the older ages. The increasing ''maleness"' 
of those 45-64 is due mainly to improved male survival with excess fe- 
male out-migration a lesser influence UPS age grouping, it will be 
Peete, is expected to show little change in size by 1980, and will by 
that date be receiving successively smaller age cohorts as the depres- 
Sion babies grow into later middle age. The continuing decline in the 
sex ratio for those 65 and over will result largely from the cumulative 
and increasing effects of the mortality differential in favor of females 
Since men die earlier, the excess of women becomes cumulative with 


the effect that the excess in the older age levels increases as length of 


life (of both sexes) increases .2 


fee! BC TION METHODS 
Component Method 
The "high" and the ''low'' population projections for the GBESC 


1.See Appendix B. In general, migration has little effect on projected 
sex ratios, since the male-female differential is not large in absolute 

numbers. Moreover, for allages, there is excess male out-migration 
which would tend for most age groups to depress the sex ratio very slightly. 


2. There is also a migration differential favoring females in this age 
grouping, but its effect on the sex ratio is very small. See Appendix B. 
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Area described in this report were developed by applying the component -- 
or input-output -- method of projection, generally accepted by demograph- 
ers as preferable to simpler formula projections. This method not 

only has the advantage of producing age-sex distributions of project- 

ed future populations -=- indispensible for many planning purposes -# 

but it is also a more reliable means of estimating total future popula- 
tions, especially in a period like the present, when rapid changes in 

age composition are taking place .1| The current GBESC projections 
started with the 1960 Census population of the Area, classified by age 

and sex.2 Both projections then estimated how many in each age-sex 
grouping would live ten years to 1970 by applying the same set of sur- 
vival rates to the numbers enumerated in 1960.3 Each projection then 
subtracted from (or, ina few instances, added to) the number of survivors, 
an estimate of the net out- (or in-) migrants for the age-sex grouping. 

The "high'' projection assumed a smaller total number of out-migrants; 
the "low'' projection, a larger total number of net out-migrants. These 
operations provided the ''high"' and the ''low'' projection details for 1970, 


for those age ten years and older. 


Projections for those under ten years of age was accomplished 
by assuming two different -- a "high" anda "'low'' -- fertility changes 
for the 1960 to 1970 period and estimating numbers of births for both 
fertility assumptions. Survivors to 1970 were then estimated, as were 
net out-migrants, to give the projected ''high" and ''low'' figures incor- 


porated in the 1970 projections of Table IA and Table IB. 


1.See, for example, the several U. S. Census Bureau Projection 
Reports cited above. 


2. See Appendix A for a five-year age-sex distribution of the GBESC 
Area Population, 1960. These data were derived from published and un- 
published 1960 Census tabulations available at the time the projections 
were being prepared. 


3. See sub-sections below for an explicit statement of the mortality 
fertility and migration assumptions used in making the two projections. 
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The process was then repeated, starting with the two sets of 
1970 figures, to generate the 1980 "high" and "'low'' projections. Asa 
final step in preparing Table I, age groups were combined (since lar- 
ger age-groupings are more reliable than the smaller ones used in 
computation), and the figures rounded to the nearest thousand, to avoid 


a spurious precision in presenting the results. (see note to Appendix B) 


Mortality Assumptions 


The same series of survival rates was used for both projections. 
These rates are the mean of the "high" and the ''low'' mortality pro- 
jections prepared in the Division of the Actuary, Social Security Ad- 
ministration, and in effect, assume a moderate, but definite, improve- 
ment in mortality experience throughout the projection period.1! Since 
comparison of these rates and Massachusetts vital statistics for the 
1950's showed reasonably close correspondence, they appeared to offer 
the best basis for a set of assumptions concerning future mortality and 


survival .2 


Migration Assumptions 


Two migration assumptions were made. The "high'' projection 


assumption was that net in-or out-migration for each age-sex grouping 


1. Rates derived from Tables 6-L, 6-H, 7-L, 7-H, 10-I, 10-II, 11-I, 
and 1ll-II, "Illustrative United States Population Projections'', Actuarial 
Study No. 46, dated May, 1957, U.S. Dept. of Health, Education and 
Welfare, Social Security Administration. 


@. This is the opinion also of Dr. Jacob S. Siegel, Chief, Population 
Estimates and Projections Branch, Population Division, U.S. Bureau 
of the Census. Dr. Siegel kindly reviewed the writer's proposals for 
the basic methods used in developing the current projections, and made 
a number of very helpful suggestions, especially concerning techniques 
for projecting fertility, which are gratefully acknowledged. Dr. Siegel 
is, of course, in no way responsible for the use the writer has made of 
his valuable advice. 


-~l6- 


Lk 
ac 
bibe 
a7 
<1 


ry wi i Wag avs ) (baa Bie | ‘ 


Ce) ASTI tT wel) aly Bees 


‘ 


4 it 4p 


uy ne reo i wid roa | gar aye 


arto fal 


—) —E- 
Yee 76 ERtTOR 


git” gett de daha meee 


Py it 


ty ‘iy re’) 


nt 
ta AT2 or bad 


ort Sep 1] ‘ 
; ae. 4 


MTs. aD rd Bcry ' 
[Vy Salo vicdetots 
¥ i by ‘J es 
Pe a 


WY ete et 
rai 8 Phe fis . aoe ee 
oi 
Se eB eR ur my aa j 
pasha aptate eit niebitaree 
Om ath 6% Sa ie Seek even a 
gate LD fqfatine. qt ents 2 


‘ We on pair af 
’ etree ver si (Fee 6 


‘ b : 1, Prat pay 
Bi HORNE sh Yisdesass er} ToyieaSy 
' « tr 


he ph oyg | Le yee in: cy 


ogi aa inertia) 4 teehee tare: o 
‘ a te WW vy th ph th ‘pitet Wy jVRL Ee 4a 
seinen, Shade Me ea 


bikin 


En 


would be the same for each of the two projection decades as it has 
been for the 1950-1960 decade. The "low'' projection assumed that net 
out migration would be 1.5 times as high. The 1950-1960 migration 
figures were derived by estimating survivors of the 1950 Census by 
age-group in 1960 and comparing these estimates with the number 
enumerated in the Area in the 1960 Census. The algebraic sum for 
the several age-sex groupings was then adjusted to a total net migra- 
tion figure separately derived as follows: 1) The 1950 Census total 
was adjusted for the underenumeration of children under 5 years old 

w hich is known to have characterized that Census; 2) To this figure 
was added an estimate of the number of births between the Census 
dates, corrected for the underregistration of births; 3) From the sum 
was subtracted an estimate of the number of deaths in the Area between 
Census dates; and 4) This difference was compared with the total enu- 
merated in 1960. To simplify and put it algebraicly, except for migra- 
tion, the 1960 population should be equal to the 1950 Census plus 1950- 
1960 births less 1950-1960 deaths. After the adjustments noted, the 
1960 enumeration was smaller by 73,446, and this figure was then 
assumed to be the total net out-migration for the GBESC Area between 
1950 and 1960. Multiplying by 1.5 gives the total net out-migration, 
110,169, assumed in the "low'' projection. Specific age-sex net migra- 
tion increments and decrements used in the "'low'' projection were de- 
rived from the original observations by adjusting to this figure as an 


algebraic sum. |! 


The logic of these assumptions is to anticipate that recent trends 
are likely to continue into the future. Since there was a small net in- 
migration for the decade of the 1940's4 the rather large net out-migration 
of the 1950's represents an alteration of trend. Unquestionably, the avail- 


ability of jobs in the GBESC Area, as compared with the labor market 


1. See Appendix B for the migration increments and decrements used 
in the projections. 


2. See GBESC, Economic Base Report 2, cited above. 
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elsewhere, is closely related to this shift. Thus the choice of 
migration assumptions for population projections must take into 

account prospects for future expansion or contraction of local labor 
markets. But labor markets function in terms of supply as well as 
demand; and since there will be large numbers of young adults enter- 
ing the labor market during the next two decades,! considerable ex- 
pansion of job opportunities will be necessary evento hold out-migration 
from the Area at the levels of the 1950's, when relatively few were 


reaching the working ages. 


The writer feels that total net out-migration is unlikely to fall 
below the level of the 1950's, which was therefore taken as the assump- 
tion for the "'high'' population projection. The assumption of out-migration 
at one and a half times this level for the ''low'' projection as a possible 


maximum is arbitrary, and based simply on the writer's judgment. 


Fertility Assumptions 


Fertility assumptions are based upon projections of crude birth 
rates developed by the Bureau of the Census in connection with its most 
recent projections of population for the United States. Starting with the 
average annual crude birth rate for the GBESC Area, 1957-1959, future 
birth rates for 1965, 1970, 1975 and 1980 were projected as ratios of the 
Census Bureau's national rates for these years, using two of the four 
sets of fertility assumptions applied by the Census Bureau in its ''Tllus - 
trative Projections 2 Fertility assumed in the ''high"' projection is 
the fertility the GBESC Area would experience if its fertility rose in 
the same proportion as the national fertility in Census Projection I; 
that is, to roughly 10% above the level of the base period, 1957-1959, 


and remained there during the entire projection period. Fertility assumed 


1. See discussion of ''Changing Age Composition,'' in Section II of this 
Report. 


2. The projected rates, U. S. and GBESC Area, appear in Appendix C. 
See miso CPR Series P-25, No. 187, pp. 7ff., esp. Table F, p.10. 
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in the ''low'' projection is the fertility the Area would experience, if 
its fertility fell in the same proportion as the national fertility in 
Census Projection III; that is, to roughly the level of 1949-1951 by 
1965-1970, and remained at this level to 1980. These two assump- 
tions seem to the writer to represent probable maximum and mini- 
mum levels of fertility for the GBESC Area during the two decades 
of the projections. While neither is likely to be reached, the actual 


experience, it is thought, will probably fall somewhere between them. 


Evaluation of the Assumptions 


Users of these projections should evaluate the assumptions - 
especially the migration and fertility assumptions which are much 
less securely based than the mortality assumptions - carefully before 
applying them in their planning operations. While it is believed that 
the ''most probable'' estimate of future GBESC Area population which 
can be offered on the basis of present knowledge is the mean of the 
"high" and "low'' projections of Table I, users of these figures should 
be constantly on the alert for new data which might indicate a definite 
trend of fertility or migration in the direction of either more or less 


rapid population growth. 
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APPENDIX A. 1960 POPULATION OF THE GBESC AREA BY AGE 


AND SEX 
Ages Male Female Total 
0-4 189,530 182,560 372,090 
5-9 166,979 160,029 327,008 
10-14 150s 12 144,773 295,485 
15-19 120, 441 123,568 244,009 
20-24 99,788 104, 302 204,090 
25-29 102,985 103, 832 206,817 
30-34 111,783 115,870 227, 653 
35-39 114,778 121,910 236, 688 
40-44 108, 443 es 20 225,963 
45-49 100, 732 111, 662 212,394 
50-54 92,497 104, 346 196, 843 
55-59 82,889 94,998 177, 887 
60-64 12,643 88, 156 160, 803 
65-69 61, 241 78, 203 139,444 
70-74 45, 687 62,059 107, 746 
75 and Over 50,440 82,183 132,623 
All Ages 1,671,572 1,795,971 3,467,543 


Source: 1960 U.S. Population Census Volume I, Characteristics of the 
Population Bulletin PC (1) 23B and Special Table PH-1 (unpublished) 
for Census Tracts and minor civil divisions in the GBESC Area. 
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APPENDIX B. ESTIMATED MIGRATION INCREMENTS AND DECREMENTS BY 
AGE GROUP IN THE GBESC AREA ( 153 TOWNS AND CITIES ) 
1950-1960 


Note: As stated in Part IV, Projection Methods, migration increments were com- 
puted first for each age group, and then for the All Ages category. The figures for 
the individual age groups were then adjusted to make them total precisely to the All 
Ages estimate. The figures in Column 7 were also adjusted, and they add precisely 
to -110,169 (1.5 x -73,446). But because of this adjustment, each individual migra- 
tion estimate in Column 7 is not equal to 1.5 times the corresponding figure in 
Column 4. 


It is also important to understand that carrying the computations to the last digit 
gives a spurious accuracy to the table. This procedure was necessary, however, 
in order that the columns sum precisely to the control totals. 


Actual Experience 1.5 x Actual Experience 

Ages Males Females Total Males Females Total 

(1) (2) (3) (4) (5) (6) (7) 
0-4 -868 -1222 -2090 ~1135 -~1599 ~2734 
5-9 -5581 =5400 -10981 ~7302 -7064 -14366 
10-14 ~-5825 -5597 -11422 -7620 -7322 ~14942 
15-19 -5223 Bo23 ~1400 -6833 2077 ~4756 
20-24 -1017 6170 er ~1331 5555 ZO 22 
25-29 664 -2883 -2219 361 -3772 -3411 
30-34 -5281 ~7123 ~12404 -~6910 -9320 ~ 16230 
35-39 ~6788 -5212 -~12000 ~8881 -6819 ~15700 
40-44 ~3684 ~3445 -7129 -4820 ~4508 ~9328 
45-49 -2512 -6389 -8901 -3286 -8359 ~11645 
50-54 -2250 -5250 ~7500 -2944 -6869 ~9813 
5559 apl bz ~2489 -2327 88 -3257 -3169 
60-64 -3331 -3801 -7132 ~4358 -4973 ~9331 
65-69 -678 1765 1087 ~887 S168) Tee 
70-74 861 3100 3961 468 1684 2152 
75 and 217 1641 1858 118 89zZ 1010 
Over i ee 
All Ages -41134 -32312 -~73446 -55272 -54897 -110169 


Sanne teeta Se 


Sources: U.S. Census, National Office of Vital Statistics, Massachusetts 
Public Document No. 1, ''Vital Statistics" for 1949-1959. 
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APPENDIX C. PROJECTED CRUDE BIRTH RATES, UNITED STATES 
AND GBESC AREA 


''High'' Assumption* "Low'' Assumption* 
pete Lee SEEDS pees GBESC 
1955-1960%* Anes 22 .8** Za, 3 22. O** 
1960-1965 26.0 oe Bee cAG Gis 
1965-1970 ZO £520 2128 fAa Nie. 
1970-1975 28.0 24.7 25k 2158 
1975-1980 28 .9 AS ee) 24.0 (Nas 


Sources: CPR, P-25, No. 187, Table F, Massachusetts Public Document 
No. 1 for 1957, 1958, 1959, GBESC intercensal population estimates. 


Je 


* ''High'' assumptions correspond to Census Bureau Series I national 
projections = fertility at 10% above 1955-1957 experience (1957-1959 

for GBESC). ''Low'' assumptions correspond to Census Bureau national 
series III, and assume a decline from 1955-1957 experience to 1949-1951 
levels by 1965, and continuance at this level to 1980. 


** 1957-1959 for GBESC Area 
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revised 19'70 population projections for the 
153 cities and towns in the gbesc study area 


A GBESC STAFF REPORT 
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A 1970 population projection for each of the 153 cities and 
towns in the GBESC Study Area is presented below. These projec- 
tions supercede those first presented in Economic Base Report No. 

4, The Population of the Cities and Towns of Greater Boston Projected 
to 1970, December, 1959, revised February, 1961.1 


The present adjustment corrects for the consideration that the 
"most probable" 1970 population for the 153 cities and towns in the 
Study Area is now projected to be 3,802,500 persons, whereas GBESC's 


first projection estimated 3,738,000 for 149 cities and towns. 2 


The difference between these two projections is 64,500. But 
32,400 of this difference is attributable to the 4 communities which 
have been added to the Study Area. In the revised projections presented 
below the remaining 32,100 people are allocated among the 149 cities 


and towns originally included in the Study Area. 


A community by community comparison of this revision and that 
of February, 1961, will show that not every city and town projection has 
been changed. Instead a selective review was undertaken. The projec- 
tion for each individual community was reexamined, first in the light of 
new information about factors affecting growth in that community, and 
second, in the light of the constructive criticisms we have received from 


those who have used our community projections in the past. 


The individual community estimates are then based in part ona 
judgment factor. In view of this, and as this report will be GBESC's 


last in the field of population projection, it may be helpful to users of 


1. The February, 1961, revision was a preliminary revision which 
anticipated the present report. Its purpose was to correct for obvious 
errors, i.e. obvious in the light of the 1960 census data which had just 
become available. In order to make the revised estimates widely avail- 
able as quickly as possible, the 1961 revisions were issued as a press 
release. 


2. Economic Base Report No. 2, The Population of Greater Boston 
Projected to 1970, June, 1959. 
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these data to know something of the evolution of the present estimates. 
To this end, the following from Economic Base Report No. 4, The_ 
Population of the Cities and Towns of Greater Boston Projected to 1970, 
describes the procedure used to allocate the projected 1970 total popula- 
tion of 3,738,000 people among the 149 cities and towns in the Study 


Area: 


"The 1970 population projected for the GBESC area as a 
whole was based on the application of the cohort-survival 
method to United States Census data for 1950. This technique 
yielded an overall figure by broad age and sex groupings. No 
attempt was made to apply this method to make projections by 
town because of the complexities of internal migration, differ- 
ences among the towns in fertility rates and variations in the 
-age-sex structure of towns. 


"The first step in the procedure used here to make the 
estimates by town was to calculate the share each city and town 
had of Greater Boston's total population at five-year intervals 
between 1925 and 1955. The trends in these shares were then 
examined mainly for changes in trend after 1940. A probable 
1970 share for each city and town was then determined and applied 
to the 3,738,000 total to yield preliminary absolute population 
estimates by town. 


"These town and city estimates were then checked for reason-~ 
ableness on the basis of: 


1. the land available for residential development; 
2. recent rates of residential construction; 


3. the town's relationship to the transportation net- 
work; and 


4. estimates of the towns' level of population. 


As a result of these checks, some adjustments were made to 
arrive at the final projections presented here. 


"The projections by town reflect then both simple statistical 
techniques and qualitative judgments. It would have been desir- 
able to use more elaborate methods such as gravitational land 
use models and density models but the data necessary for these 
techniques was missing. 

"It should be noted that the town estimates are 'controlled' 
by the total figure, in this case, 3,738,000. The assumptions 


which underlie this aggregate are such that the figure falls 
midway between extremes of optimism and pessimism about 
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future growth. It has been estimated that there is only about 
one chance in four that variation from this total will exceed 
plus or minus 4 percent. The individual town estimates are, 
therefore, subject to the same degree of error. 


"Finally, it is important to note that these projections 

assume that new major highway construction, either recently 

completed or proposed for the coming decade, will have little 

effect on the growth and distribution of population in the Greater 

Boston Area." 

When the 1960 census counts became available and were used as 
benchmarks, it was found that GBESC's 1960 estimate for the Study Area 
as a whole was off by less than one-fifth of one per cent. While this was 
_ gratifying, it was also found that trends working to redistribute the area's 
population among the cities and towns had been understated. In some 
towns which were growing, GBESC's 1960 estimate was low; in other 
towns which were known to be losing population, GBESC's estimate was 
high. It was, therefore, important to correct the 1970 estimates as 
quickly as possible in the light of this new information, but because 
GBESC's estimate of the total 1960 population was almost identical to 
the actual count, revising the individual city and town projections did not 
require that the 1970 control total be itself revised. Thus, the first re- 
vision of Economic Base Report No. 4 was based on the new census data, 
the additional information which GBESC's research staff had in the inter- 
val accumulated about socio-economic growth trends in the cities and 
towns, and the constructive criticisms of those who had used our earlier 


projections. 


It is, therefore, worth repeating that the 1970 projections which 
follow are more in the nature of an adjustment of the first revision rather 
than a complete review. Indeed, this adjustment might well not have been 
undertaken except for the fact that in preparing a new projection to 1980, 
we also had parenthetically available a new control total for 1970 and for 
a slightly enlarged Study Area. With this new figure, 3,802,500, avail- 
able for 1970, it seemed worth the effort to make the adjustment and 


thereby provide a single set of internally consistent data. 
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Users of these estimates should, of course, realize that they 
are much less secure than the projection for the larger GBESC Area, 
since such factors as the location of a super-highway exit, the con- 
struction of a single large factory, or a change in a zoning bylaw can 
have a marked effect on the population of an individual community --~= 
especially a small one. Nevertheless, since these town and city esti- 
mates rest on a careful assessment of the presently known factors likely 
to influence population growth in the 1960's, it is hoped that they may 
prove helpful to planners and others concerned with population growth in 


various parts of the GBESC Area. 
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Peet, LHe POPULATION OF THE 153 CITIES AND TOWNS IN THE 


GBESC STUDY AREA: 


City or 
Town 


Abington 
Acton 
Amesbury 
Andover 
Arlington 


Ashland 
Attleboro 
Avon 
Ayer 
Bedford 


Bellingham 
Belmont 
Berlin 
Beverly 
Billerica 
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Boston 
Boxborough 
Boxford 
Braintree 
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Brockton 
Brookline 
Burlington 
Cambridge 
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Carlisle 
Chelmsford 
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Danvers 
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Dover 
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Projection 


1970 
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City or 
Town 


Dunstable 
Duxbury 

East Bridgewater 
Easton 

Essex 


Everett 
Foxborough 
Framingham 
Franklin 
Georgetown 


Gloucester 
Groton 
Groveland 
Halifax 
Hamilton 


Hanover 
Hanson 
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Haverhill 
Hingham 
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City or 
Town 


Salem 
Salisbury 
Saugus 
Scituate 
Sharon 


Sherborn 
Somerville 
Southborough 
Stoneham 
Stoughton 


Stow 
Sudbury 
Swampscott 
Taunton 
Tewksbury 


Topsfield 
Tyngsborough 
Upton 
Wakefield 
Walpole 


Waltham 
Watertown 
Wayland 
Wellesley 
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Westborough 
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Westford 
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Weston 
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Wilmington 
Winchester 


Winthrop 
Woburn 
Wrentham 


Wyola Gens us 


1950 


41,880 
27695 
LTLo2 
2; 992 
4,847 


1,245 
Reva Sis 
Zou OO 
roy 229 
11, 146 


1,700 
27596 
11,580 
40,109 
I 305 


ee a 
27059 
Sa olen 
193-633 
9.21.09 


Aq LO’ 
attrac? 
4,407 
20,549 
1, 644 


Lg one 
4,059 
4,262 
1 93 
55026 


Sue tow! 
32,690 
8,413 
typo? 
15 309 


19,496 
CN 49.2 
5,341 


me 


U.S. Census 


1960 


Oo oul 
S54 
20, 666 
11,214 
10,070 


1.806 
94,697 
erie Ae) 
Li ooe & 
Pos326 


pate = IF 
7,447 
13, 294 
AV We 
15,902 


Sg ou 
So Uie. 
ohh Pasi 
24,295 
14,068 


55,413 
Seog Ue 
10,444 
26,074 

2198 


hye ae! 
58 06d 
6,261 
1,844 
sh Poy 


10,354 
ABSIT 
10,485 
V2, 4703 
Ihe Bes Wao 


ZV o0S 
31,414 
6,685 


GBESC 


Projected 


1970 


36,500 

3,600 
24,000 
18,000 
Lf 7500 


> 500 
88,000 
5,500 
20,000 
22,000 


4,000 
12,500 
155000 
42,000 
24,000 


6,000 
5,000 
3,600 
21.300 
20 pa00 


59,000 
40,000 
17,000 
28,000 

4,000 


L2a500 
6,500 
9; 500 
2,000 

LO,500 


15, 000 
55,000 
13,000 
20,000 
oo;000 


21,000 
40,000 
By OO 


mes 
rae 
APS ad 
i- atin 
{es < 
PSs el 
obi Tf 
O07 I 
Cad. tf 
PUL. De 
ir. , 
‘ i’ 


c ow 


eOi .& 


tat te 
We (TE 


URE 1 POPULATION CHANGE, 1930 to 1950 


MERRIMAC 


= ‘a 
‘dq NE "a Rae RRL DEALS 
—— WEST NEWBURY => RES LLL LLL LIPIDS PIP ILE 
= PPE ILI I AOI DCP NOE 
SSS NEWBURY QPL POSS POE DIELS DIRE ELIE TD 
ne A “ SSSI SS LEAS RIL ADIL INTL 
93 — Sa ee eee 
| NC \ — PAD NLRC OLEAN DLE IIE SE 
——— 
| Meue Handnehice MW SF = crovetanrD ON ay LPI DRIP INE IG ERS EPL EOL LP I 
tp ss f BUD REL IS GILLS DPI LIE L IS EDEL GIAO 
- ee 
LDS —— Lene Wee . ee TOTO OO 
oA ee \ io ROWLEY SAR 2RIEBPEE LIPID PP IDL? RIL 
\ / Ss Se ceOR Geran 7 u : Bs ESS 
\ N i t / N SSS EIR SEIS LEE ALLL LAL LIS 
\ R \ We a LED SDP IDLE LLLP LID LL LL LLL EDO DIA 
; \ ball NG eee Le iz YG YY _t_l_lllTTFCTFTCOO OOOO 
f 4 - A 
weenie: 4 ans <r 
OUNSTABLE \erncssorouch \ Ne) NX \ SGXFORO E IPSWICH LPL PLL 
RT 
¥ MZ Sa \ NORTH ANDOVER x Ve’ 
\ AQ 
er 26 ANDOVER \ \ \ x a 
if 7 ~ \ gOS if TOPSFIELD J we 
Wes are \ 2 NS G 
54 \ i N. tad 5 
ia | ree AMILTON 
~ 
I GROTON N ~ 
| \ - MIODLETON J Pas ia 
| | \ CHELMSFOgD osc ~ A Ue ? WENHAM 
Z 
\ 
nto | BEsipore \ NORTH READING \ ess === 
aes : 
>” ferme er /} DANVERS 
AYER r \ y 
AAS a! 
vA ae cat oy. \ 
| 
N. af SX \G ! \ 
\ N 2 READING LYNNFIELO \ 
UpTLETON SY "CARLISLE | 
ean A \ 


/ 
HARVARD r . 
/ Sar eed wa Pa ae S ia 4 5 & WAKEFIELO Dias 
7. / a ¢ if 
BOKBOROUGH / \ / 


y \ / 
Ms} j cron / SOAR jsronena r 
, a 2 2 
| > 495, = / 7 p ~~. sauGus SE 
SSS Vi T----+, Se CONcORO ee r ‘ © Ocean 
| me os 
| H SAS i edad / | MELROSE \ 
WINCHESTER oo SS 


Sal STS o a 
pesca 


oi / sTOW 
~ 


7 
~ ‘a LINCOLN 


Sanit ~ 


~~ 


ce | 
aos 


ee 
suopurY va H 

\ 

\ 

\ 

\ 

| 

A 


a 


EE SLL ILI PL IPGL PPL POLL LDL 
SAM ass isc ht Ray eA I PAE GI RAPALA DOS 


WAYLAND 


I 
| MARLBOROUGH in 
| uN fp 
| NORTHBOROUGH ue Ve 4 
Nez 


\ 
aml, j 
ie ,| SOUTHBOROUGH é 


if ASHLAND 
f, i _— SHERBORN COHASSET 
wee be, J |OPKINTON age \ fi if 
a if ty é WESTWOOD S 
an \ \ v me ¢ - / pak : ova RAPS APL LAL GEIR AIRS 
ont HOLLISTON ee loa “ ~ a S 
- = - \ 
= L- / 7 g a> fee, S$ 
UPTON A { ca Rese ay / i va NORWOOD oe 
\ aaa MILLS 2) { CANTON NY RANDOLPH UGe =k 
4 \, 
—y | \ , NORWELL \. 
j MILFORO —7  weoway ‘ -—- —— 
. \ (ame eal! WALPOLE 74 aa \ oie aN 
re as | muarpu 7’ Lae \ \ : \ < 
7 3 SS oe a eee Naor, \ A rere ; \ 
\ 
a \ M NORFOLK \ Py 2 A ABINGTON ‘ \ HANOVER \ MARSHFIELD 
\ \ \ AN AS 
\ | _ | a 
MENDON Nae ») \ Va i po Et | ae ( 
| | BELLINGHAM! pes ye \ ee "*N ane YS 
| | [ = = P Setar ar At 
FRANKLIN ] / 
| / if iy be | WHITMAN PEMBROKE / 
~ / | Fox@bROUGH . Pia (x4 \ \ 
- SS, -~ / 
| [N95] A sermon | ie === Oat. i 
a“ ———" 
| | ------/ pers A Ce \ = | ¢ (4 
a pe ; ae ; EASTON | EAST BRIOGEWATER a 4 
| 
| MANSFIELD : whsr BRIOGEWATER \ ‘Rac eee 4 sine ye. 
Cait ‘ Rees ; \ 
Loa in can, og 
. Rhode Island te SS \ pa ee HALIFAX ri \ 
\ oa / Tos 2 i} J \ KINGSTON ~ rates 
NORTH ATTLEBORGUGH ,/ fe / ) \@ BRIDGEWIED = Z \ RLLOL I. SARS PRL IIRL LALA 
| y MG NORTON ye ( \ a A SQ RES PAL GEE DIOS 
— oe \ 7 \ ne s SL AAI A AIL 
\ y, ; N pis 4 PLYMPTON \ PRED VAL SSS EASE 
J .. Son A \ SESE 
NN —— 
295 Nee aN a 
HAM eS ay REA ae 
} aoe 
4 MIDDLEBOROUGH — 
TAUNTON / aks 
Lee ¢ 
CaN 


Increased by 10,000 or more 
Increased by 5,000 to 10,000 : f a . 
Increased by 0 to 5,000 


Lost Population 


Some a NPR OF BEET. COMA aT ae 
an. See a 
att Lal | pete : i 
' ~ % ; * Shen 
ai ( he ¥ | 
1 46 ve 


é 
* a 
A) 
a “h 
iy 
i 
: 
i 
Vi 
t 
‘ 
4 > 
u 
i 
Y 
" : 
hall 
i 

| 
Ce od 
-! 


a eA vu ; ; c BP de 
Ye : aN j a ie A tee 
‘ | , bibs oh ies Tage) PRAM Daa aad 4's 
; as ' ; 
7 f 


} i 
; ¢ 
th . 
: 7 
» ” e 
i 
, vary 
~ j 
f 
r 
y . 
j r PLL sa) 


o2tm In COROT 


) BOH,OL 3000, wae 


URE 2 POPULATION CHANGE, 1950 to projecteq Tory 


\, 
SY AMESBURY 
x mM tu! 
MERRIMAC \ 
rae 
a 
< 
_——— 
> wrest newoury 


—— EE BEMDURY 
P ——— ~ 


y 
“ 


_ 


IM 


In 


ri 


93 


New Hampshire 


2 
“A ( 
OUNSTABLE i nc 


N ae 
Neo 
BOXFORD oe IPSWICH 
x 
\Wres -%\ 
\ 


\ 
ee 
§ TOPSFIELO 


GROTON 


ae 


ePay READI UYNNFIELI 
vee pa 


CARLISLE 


Atlantic Ocean ——~__—__~ 


: 


Eee oO ————~ 
ie ee ws : 
‘ —ff_tltletFFFFOFCFOHFCHFCFTCFCHFTCHFOTFCOHFHFOHTCHFTFCHFTCHHFFTOCHFCOCFCOC OR 
A ———> Te 
c —— ~ pss RP 
i= we Nw / eee won 
. ———_ > 


Nes oi 


. Be Boor eee OLS 
COHASSET 


\ 
" -—4 v& 
(7 iL MILFORD i MEDWAY 
h Ss 
‘\ | 
oS — 
4 AY Sry Py ve y 


\\noreoate 
aN 


pepeens PII 
oe z 
{ ( PEMBROKE i 
el \ 
een TEE SS iveth " 


— 


/ \ 
| ¢ Z UXBURY 
EAST BRIOGEWATER \ ry | 


\ 
T BRIOGEWATER | ena xe =e 
Bo ee SY 


\ 
\ 


- \ \ 
Rhode Island eee Ns | HALIFAX if \ y 
| J \ KINGSTON 
BRIOGEWATER a ve Me 
NORTON i : Z ~ 
A A PLYMPTON \ 
i < ie Le 
\ is 
\ i ~ ~ 
/ % 
Reso Sasi \ 


MIDDLEBOROUGH 
TAUNTON 


Increased by 10,000 or more 


Increased by 5,000 to 10,000 es ee eee Se 


Lost Population 


Shays § biovitey | elt aoe? tir | Pu AO nT cha | 
% a 4 y 


~ Bhs e tat rhea 


ij bd ® 
. 
« ie j 
ay Daee 
~ 
& | ? 4 
os | 86 
me oy 
I ¥ 
at ; 

‘ 7 | ~~ a 


“* 


4 w) 
> eo 
- 
‘i 
i 
‘ ’ “ 
7] ‘> mA i 
1 4 ores 
Zs ¢ sat eps amen ep Ce: 
-~ ye 
by 
; [ 
, 


{ 

TABLE Il. THE POPULATION OF SUBAREAS OF THE GBESC STUDY AREA 

| 1950, 1960 AND PROJECTED 1970 

| GBESC 

| GBESC Number of U.S.Census. U.S Census Projected 

Subareas Cities and Towns 1950 1960 1970 

| A. The Core, Inner Suburbs, and Outer Suburbs 

| mhe Core is 17 567,209 1,453; 740 1,367,000 

Inner Band 38 15 25905 °93.6,4.22 LALO 25 000 

Outer Band 100 8.651) 5.75 TNO 865 3-0.1 |e plo Be ora) 0.8) 

Totals 153 Si Olsen 9 3,467,543 3002, 500 

_B. The Core and Study Area Sectors 

The Core Boston and 14 other L, DOVE. 299 1,453,740 1,367,000 
contiguous cities 

Sector l along the North Share 396,449 442,998 A91,300 

Bector 2 between Routes 28 357,423 426,136 501,000 
and 3 

“Sector 3 along Route 2 107, 435 158,563 203,400 

Sector 4 between Routes 20 ios OD Za Oe 306,900 
and 9 

Bector 5 between Routes 16 LOS s 25:0. 142,835 183,800 
and 109 

Sector 6 along Route 1 south 28,895 1634961 206,500 

Sector 7 between Routes 18 145,619 186,126 224,500 
and 28 south 

Sector 8 along the South Shore 195,697 Bois OL 318,100 
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FIGURE 3 
‘THE CORE, INNER AND OUTER SUBURBS, 
AND SECTORS OF THE GBESC STUDY AREA 
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GREATER BOSTON ECONOMIC STUDY COMMI'TTER 


The Greater Boston Economic Study Committee was founded in 
1957. It is a private, nonprofit, nonpolitical research organization. The 
Study Committee has two basic objectives: 


1. To increase public understanding of the economic forces 
and trends at work in Greater Boston by conducting and pub= 
lishing objective and basic research on the region's economy. 


2e To help the Greater Boston region achieve and sustain 
balanced economic growth by formulating policy recommenda- 
tions which may both stimulate and advise leaders in 
metropolitan affairs. 


The Committee presently has twenty members; seventeen are 
businessmen, one is a newspaper editor, and two are the deans of schools 
of business administration. The Study Committee has a small professional 
research staff and a Research Advisory Committee which helps guide its 
research programe ‘The Research Advisory Committee is made up of leading 
business economists, university professors, and professionals in the field 
of planning and public administration. 


In 1959 the Greater Boston Wconomic Study Committee became an 
Associate Center of the Committee for Economic Development. The Study 
Committee believes that this association has helped to broaden and streng-= 
then its own program and organization. 


To achieve its goals, the Committee issues public policy 
statements, economic base reports, and regional land use analyses. 


In its policy statements, the Study Committee has made recom 
mendations aimed at solving commting problems in the metropolitan area, 
stimulating economic growth in downtown Boston, and financing local govern= 
ment in the decade ahead. 


The regional land use studies have been devoted to compiling 
detailed land use data for each of the 153 cities and towns in the Greater 
Boston region, and to projecting industrial land needs through 1980. As 
part of this research effort, GBESC has published a full color land use 
map of the Greater Boston Area. 


In the economic base series population trends, the Jabor force, 
rapid transit ridership, business displacement in urban renewal areas, socio- 
economic patterns in growing suburban communities, and the participation of 
business executives in civic affairs have been analyzed. The Electronics 
Industry of Greater Boston presents new data based on a questionnaire survey. 


-ii- 


e ; Ly x € ' £3 
7, iy pl ihe | * " " * se - i 
i 4 § 
i 4 ) 
eT. i Wa 0 es wy a? : Hee. 4 warts ‘ i oneal ‘ 
7 . PER SMA SEY AT a ear, Litas 
i i A : ' 
: ae 4 rin ) fie by ee hem ar del pg a iL a 
STSCI BL OL gti, Ameena Dee | 
. ’ #i as: 
BM Sat oO e amin hep aagkh yell editorial Wekton. het | 
i oeaavelte tage {muita ers ‘ek Msbeaany ‘tle a 
kerk: *elbytapeiy ff 
ats et = ie ae 
are. f beige. is mith? Wea: (rege! "4 Pela Seika itis Dah pe are *) 
APRN HS) A Bia, Gynt” tinted COE el hae eine loge aml Palas aig 
Sh) SO SLM Teeat Biysats lage” Pv eoceies dere Panheliee ae Tiny 
t One (GOs 0" ose Oaclenty oud uti) nae ye. iy ‘iiegeadn 
| Park moti one 
ee Tae, ae ooh! cmt ooo HCINS Cyt Otome weld ay 


GRIDS . ROP. Latico eden 4). Aeetabas rh “ols ged! aba] Cia SAB Is FZ at 
t, pets rl Sa Ras. ali nd Die Bale heer yes 5 Vries ar Viowatpayy ‘ae pharma) 


é he 


BT cd eee Pan hae rats AR end te ingehiediies roth eaed 


Keri ois Se SF fir Badset* 25 a ed POR, 1 a 


ole a 


af ae 


at He al 


PREFACE 

In its Economic Base Series, the Greater Boston Economic 
Study Committee has published new information and data on economic 
characteristics and trends in the Greater Boston area. This report, 
the tenth in the series, deals with Greater Boston's electronics 
industry, the most dynamic of all growth industries in the region, 

Its importance to the area has been widely discussed, but despite 
this relatively little is known of its most important economic 
characteristics. 

Repeatedly those concerned with the economic growth 
in Greater Boston have sought information about the sources of demand 
for the electronics products and the research and development services 
which are produced in this area. In particular the importance of 
Federal government demand has been at issue. A second set of questions 
has pointed to the labor supply. Here it has been asked whether or 
not the particular skills which are concentrated in the Greater Boston 
area are conducive to growth and expansion of this industry. These 
are not separate questions as the demand for particular electronics 
products gives rise to the employment of particular kinds of labor. 

In this paper Professor Burtt, its author, has sought 
to measure the sources of demand for Greater Boston's electronics 
products and to relate this demand to employment. What has been 
developed is a set of statistical measures which not only verify but 
also quantify some important economic relationships for Greater 


Boston's electronics industry. For the first time we have some measure 
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of the importance of Federal government demand as against the demand 
of business enterprise, and the consuming public, Building on this 
information, Professor Burtt has suggested the labor requirements 
associated with the demand for different kinds of electronics 
products, and research and development services. 

The Greater Boston Economic Study Committee believes 
the finding of this research will aid those seeking answers to issues 
of public and private policy aimed at insuring the continuing growth 
of the electronics industry in Greater Boston. 

Finally, the Greater Boston Economic Study Committee 
expresses its appreciation to those firms which completed and returned 
our survey questionnaire and to those individuals in the electronics 
industry who were helpful to Professor Burtt in the development of his 


research design. 


Hated Kamitly 


Ralph Kaminsky 
Director of Research, GBESC 
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INTRODUCTION 


Electrical machinery, the Standard Industrial Classifi- 
cation (SIC) in which much of the electronics industry is classified, 
is now the leading employer of manufacturing labor in the Boston Standard 
Metropolitan Statistical Area. In February 1962, 56,800 out of 293,500 
workers, or one in every five employed in manufacturing, were reported 
in this group.t+ It has been the dramatic rise of this industry over 
the last decade that has offset the Post War collapse of employment in 
textiles, has given Boston suburbia its "new look," and has triggered 
an economic renaissance in all of the Greater Boston Area. 

The question now is whether or not the period of rapid 
growth is over. Employment has leveled off at between 56,000 and 57,000, 
a figure below the 19650 peak of over 60,000. There is evidence that the 
leveling off process is not limited only to the Boston SMSA. For the 
Commonwealth of Massachusetts as a whole, employment in the electrical 
machinery industry group rose to about 100,000 in the spring of 1960, 
but fell to about 95,000 in the following year. It has since only 
partially recovered and stood at about 98,000 workers in February, 1962, 
Though only a part of what is popularly called electronics is in the 


electrical machinery industry group, and though this group also includes 


1. Preliminary data released by the Division of Statistics, Depart- 
ment of Labor and Industries, The Commonwealth of Massachusetts, 
March, 1962 ° 
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some non-electronics employment, this classification problem is not 
substantial enough to modify the overall indication that the rate of 
growth in electronics in the Greater Boston Area is slowing up. 

While there is no doubt that the Greater Boston Area 
is a major center of electronics manufacturing in the United States and 
that it has proved attractive to firms from outside New England, strong 
centers of production have emerged in other areas as well. In fact, as 
shown in Table I, California ranked first in 1960 in total employment 
in communications equipment, and electronic components and accessories 
—~- the two major electronic industries in the electrical equipment and 
supplies classification — while Massachusetts ranked fifth. Further- 
more, between September, 1960 and September, 1961, employment in these 
industries declined by l.1 percent in Massachusetts, somewhat more than 
in the other leading states, although the California trend is not available. 
To some extent, combining these SIC classes understates the position 
of Massachusettse In electronic components alone, Massachusetts ranked 
first in both 1958 and 1960, and as shown in Table II growth between these 
dates was higher in Massachusetts than in any of the other states except 
California. 

In other branches of electronics, such as the production 
of computers, competition is also keen. The Boston area employed over 
1,000 workers in computing machines in 1960, and had a high comparative 


1 
rate of growth in this category. But the Boston area was only one of 


1. See Bureau of Employment Security, U.S. Department of Labor ; Computing 


Machines, Industry Manpower Surveys, No. 98, Jamary, 1961, Table 4, p. 10. 
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TABLE I. EMPLOYMENT IN ELECTRONICS INDUSTRIES - SELECTED STATES 


A. September 1960 - September 1961 


State September 1960 September 1961 Percent Change 
California 1132 NeAe % 
Illinois 109 68.2 -3.8 
MASSACHUSETTS 60.9 58 oly -hel 
New Jersey 705 69.5 =Lel 
New York 76.5 Th.9 ~2o1 
Pennsylvania 51.4 5367 kod 


B. Annual Averages 1958 and 1960 


State 1958 1960 Percent Change 
California Glelt i 110.5 71.6% 
Tllinois 68 9 705 ae 
MASSACHUSETTS 49 5 6065 2202 
New Jersey 64,60 705 10.2 
New York 67.6 7565 11.7 
Pennsylvania ho.6 9 elt Ole: 


1. SIC 366 (Communications Equipment) plus SIC 367 (Electronic Components 


and Accessories). 
Source: U.S. Department of Labor, Bureau of Labor Statistics 
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TABLE II. EMPLOYMENT IN ELECTRONICS INDUSTRIES — SELECTED STATES 
ANNUAL AVERAGES 1958 ~ 1960 


STATE SIC es SIC Sue 

New Jersey my 46.1 10.6% len 2hol 9 iF 
‘New York Iisa ahi, 729 19.5 23.6 21.0 
Pennsylvania BREAKDOWN NOT AVAILABLE 

California tke brs 6367 a iess il hrdyr. 104.9 
Tllinois 50.6 5007 02 18.3 19 8 Gee 
MASSACHUSETTS 22.5 26.7 18.1 26.9 338 25 06 


I. SIC 366 (Communications Equipment); 2. SiC 267 (Electronic Components 


and Aecessories) 


Source: U.S. Department of Labor, Bureau of Labor Statistics 


thirteen labor market areas which employed over 1,000 workers. And in 
other major sectors of the electronics group -—- systems, instruments, 
and research laboratories =— strong competitive pressures also come from 
other regions of the United States. 

Competitive pressures in these electronics industries can 
be especially strong and uncertain for three basic reasons. ‘The first 


is that some sections of the industry are heavily dependent on government 


3. See "Space Crescent Transforms Gulf Area," Business Week, March 2h, 
1962, pp. 67ff. 
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contracts. Changes in the geographical placement of such contracts can 
be a major cause of growth in one region or of decline in another. 

A second factor is the industry's high rate of product 
innovation. Not only has the stream of electronic innovations revolutionized 
other manufacturing industries; it has also created uncertainties within 
the electronics industry itself. Certain electronic products, geared for 
mass production, may suddenly be made technologically obsolete. This 
kind of innovation is of course also 2 source of new production and 
employment. But it also means that Greater Boston's electronics industry 
which concentrates heavily in research and development, has a built-in source 
of continuing economic instability and this itself can be disruptive of 
orderly expansion in the industry at any particular location. 

A third factor is the merger or consolidation of firms. 
Mergers can create uncertainties about industrial location, as new manage- 
ment may differ from the old in its evaluation of the advantages of 


specific plants, sites, and production possibilities. 


Factors Affecting Electronics Employment in Greater Boston 
Although it is impossible to predict the future employ- 


ment trends of electronics in Greater Boston, it is desirable to identify 
and measure certain characteristics of the industry relevant to its 
growth. Unfortunately there are few overall economic analyses of the 
industry. This is explained in part by the short period of time in which 


electronics has displayed its capacity for growth so that few benchmarks 
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are available. It is also explained by the difficulty in classification 
of the seemingly endless and constantly changing array of different 
products. 

What are the characteristics of the Greater Boston 
electronics industry? In terms of buyers of its products, how much 
employment is dependent upon government contracts, upon final consumer 
demands, or upon investment outlays of business firms? What types of 
products does the industry produce? Are they especially subject to 
technological obsolescence? Answers to these questions could give some 
indication of the types of problems with which the Greater Boston 
industry is faced. 

Also relevant to the locational advantages of the area 
are the types of labor required to produce various products. Is it true 
that Greater Boston's supplies of professional and scientific personnel 
are a prime factor in the growth of all branches of the electronics 
industry, or is it only in certain types of electronic production that 
such labor is relevant? 

In order to explore these relationships it was necessary 
to gather new data by a survey of electronics firms in the Greater Boston 
Area. The questionnaire, the size and character of the sample, problems 
of product definition, and the system of classifying the sources of 
product demand are discussed in Appendix A. The basic information 
which was sought however related to: 


1. The size and location of firms and establishments; 
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he employment by occupational category and coupany 


division where possible. 


The Size and Location of Reporting Firms 


Of the 205 firms to whom the questionnaire was sent, 
the responses of 55 or about 27 percent were usable in whole or in 
part. Fifty-four firms reported current employment totalling 29,161, 
for an average of 5146 per firm. It is estimated that the total employ- 
ment reported is about one-fourth of all electronics industry employment 
in the Greater Zoston Area. 

Sales for the fiscal year 1961 of about ‘280,000,000 
were reported by 9 firms, for an average of 35,730,000 per firm. The 
share these sales are of total sales by Greater Boston firms cennot be 
estimated as adequate benchmarks are not fea ee 

Firms identified their location with respect to the three 
sub-areas of Greater Bostone As shovm in Figure I these were the Core 
which included Boston and 12 contiguous cities anc towns; the Inner Band 


a groun of cities anc towns, including the Route 126 commnities, which 


1. To illustrate, Raytheon Manufacturing Company, wiich is the leading 
producer in the field, was not included among the respondents. In 
1961 this firm had employmert of about 40,000, most of which was in 
the Greater Joston area, and total sales of more than $500,000,000. 
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GREATER BOSTON 


as defined for GBESC's | 
Electronics Industry Study = \ . 
includes 153 cities and towns scam ate 
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form an arc around the Core; and the Outer Band, the remaining cities and 


towns in GBESC study area. 


TABLE III. PRESENT EMPLOYMENT OF SAMPLE FIRMS BY SUB<AREAS OF GREATER BOSTON 


No. of Total Average ene Average 
Sub-Area Firms Employment Employment (000's) (000's) 
Core Cities 16 2352 147 gos 6110) $1,707 
Inner Band 21 13,399 670%) 98,5160) 5, 798 
Outer Band 10 1,52 15h 16,350 1,635 
Otmer) 8 2682140, 310 20,0 
Total 55 29 461°) 5u6®) 280,787) 573047) 


1) 15 firms reporting; 2) 20 firms reporting; 3) 17 firms reporting; 


h) milti-establishment firms located in 2 or more sub—areas; 5) 7 firms 
reporting; 6) 5 firms reporting; 7) 9 firms reporting. 


Of the 55 firms reporting, 16 were located in the Core, 
21 in the Inner Band, 10 in the Outer Band, while the other 8 firms 
reported plants located in more than one of the sub-arease These last 
eight were larger than average in employment and had over 1,500 workers 
a piece. 

As was to be expected most of the employment reported 
was concentrated in a relatively few firms. The largest fourteen firms 


each employing 500 or more workers accounted for 83 percent of all 
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workers in the sample. Sixteen middle-sized firms employing between 
100 and 99 workers accounted for an additional 13 percent while the 
23 smallest firms, each employing fewer than 100 workers, had only 
percent of the total employment. 

The distribution of sales reflected the same concen- 
tration in a small number of firms. Though the average sales for )9 
firms was $5,730,000 for 1961, only 12 of the firms had sales in excess 
of that figure. 


TABLE IV. PRESENT EMPLOYMENT OF ESTABLISHMENTS BY SUB-AREAS OF 
GREATER BOSTON 


Percent 
Number of Total Average Distribution 
Sub-Area Establishments Employment Employment of Employment 
Core Cities 25 6,927 277 23.5% 
Inner Band Tal 16,737 4,08 56.8 
Outer Band ral Birt 276 19.7 
Total 87 29,461 339 100.0 


The 5 firms reporting employment had a total of 87 
establishments in the Greater Boston area. As shown in Table IV, nearly 
one-half of these plants were in the Inner Band and Employed over half, 
56.8%, of the workers. Twenty-five establishments in the Core employed 
23.5 percent of the sample, and 21 plants in the Outer Band employed the 


remaining 19.7 percent. 


The average size of plant was 339 workers. A comparison 
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of sub-areas, however, showed that the Core and Outer areas had the smaller- 
sized plants averaging about 275 workers, while in the Inner Band, or 


Route 128 area, firms reported an average size of 408. 


Recent Employment Changes 
The sample firms added 5,400 workers during the preceding 


twelve-month period for a rate of employment change of 22.6 Ceeeent Over 
half of the net increase was in firms located exclusively in the Inner 
Band, that is not counting the Inner Band employment of firms also report- 
ing employment elsewhere. But the highest rate of employment growth 


was found among firms in the Outer Band of communities, 


TABLE V. EMPLOYMENT: PRESENT AND A YEAR AGO 


A. By Sub-Area 


Present Year Ago Net Percent 
Sub-Area Employment Employment Change Change 
Core Cities 2,352 1,947 4,05 20.8% 
Inner Band 13,399 10,280 oy Le 30.3 
Outer Band Ly ar 1,008 534 53.0 
Other (1) 12,168 LOS 192. 1,377 AWA & 
Total 29,461 (2) 24,026 5 435 22.6% 


B. By Size of Firm 


No. of Employment Change 
Size Class by Workers Firms Present Year Ago Amount % 
1-99 2), ia gpa 879 295 33.6% 
100-499 16 3,944 3052 892 29.2 
500 and up a Ache 20,095 APIS Y Mah st 
Total 54 29,461 24,026 5435 2230 


1) In more than one sub-area; 2) 54 firms reporting. 
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Employment changes over the preceding twelve-month period 
broken down by size of firm show that on the average the smaller the 
firm the larger its growth rate. Firms employing fewer than 100 
workers had the highest rate of 33.6 percent. The middle size group 
reported an average growth of 29.2 percent. while those employing 500 
or more had the lowest rate of 21.1 percent. Nonetheless, it was the 
largest fourteen firms that accounted for most, 70 percent, of all 


new jobs. 


The Importance of Federal Government Demand 


The study revealed the dominance of the federal govern- 
ment as the purchaser of the products and services of Greater Boston 
electronic firms. Demancs from business firms were secondary, while 
households as final users of products were of minor significance, 

| The questionnaire specifically asked firms to estimate 
the distribution of their sales by final users, wholesalers, prime 
contractors, and other intermediaries, were to be excluced. Almost 
one-half of all sales, 4&.7 percent, went either directly or indirectly 
via resale to the Federal government, 33.2 percent went to business 
firms which retained the products as part of their capital equipment. 
Only 11.9 percent of the output went to households or other private 


consumers while 5.8 percent was sold to state and local governments. 
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TABLE VI A. DISTRIBUTION OF SALES BY TYPE OF PURCHASER, 49 FIRMS REPORTING 


Sales (000's Percent 
Federal Government $136,629 48.7% 
Business Firms 93,250 33.2 
Households 33,484 11.9 
State Pia Locai Governments lisse he 5.8 
Unreported LOS Boeri se 
Total $280 , 787 100.0% 


TABLE VI B. PERCENT SALES TO THE FFDERAL GOVERNMENT BY SIZE OF FIRM 


Size of Firm Firms Sales to Federal Government 
in Employees Reporting 0-50% 51~100% 
1-99 23 2 14 
100-499 16 2 14 
500 and over 2s ele md 
Total 53 18 SB 


With respect to sales to the Federal government only 3 
of the 55 responding firms reported no sales either directly or indirectly. 
Another 16 rt had sales to the Federal government of 50 percent or 
less. But the remaining 35 firms (two-thirds of the entire group) sold 
51 percent or more of their output either directly or indirectly, to 
the Federal government, and fourteen of these firms had 90 percent or 


more of their sales going to this purchaser. 
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By size of firm, it was the middle-sized firm of 100 to 
499 workers that was most dependent upon Federal government sales. The 
smallest firms were next in terms of such dependency, while the largest 


firms were least dependent. 


Sales Product 

Sales to the Federal government were broken down into 
two broad classes — product sales and sales of research and development 
servics (R & ae Products totaled almost $100,000,000 and accounted for 
‘over 70% of the total Federal government sales. R&D sales totaled 
nearly $40,000,000 about 30% . Twenty-nine firms reported selling such 
services, however, and in a small but significant number of firms R and D 
comprised over 90 and in some cases 100 percent of the firm's total 
sales to the Federal government. 
TABLE VII. DISTRIBUTION OF SALFS BY PRODUCT CLASSIFICATION TO THE FEDERAL 

GOVERNMENT AND ALL OTHER USERS 


(sales are in 000's) 
Federal Government 


Product $97,707 
R&D 39,922 $136,629 


All Other Users 


Components $38 , 533 

Instruments 20:53:70 

Other 84,455 143, 365 
Buyer not Reported fee: 
Total $253 ,360 


a 
1. R&D includes development of models, new techniques, and reports 
of specialized research. 
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The product breakdown of sales to all other buyers 
indicates the difficulty of giving a satisfactory representation of 
the different sub-industry groups within the general field. Since 
output under government contract was not specified by type of commodity, 
data of private sales does not necessarily give a true picture of 
product-mix. Nonetheless, the breakdown does indicate what buyers, 
other than the Federal government, purchased from these firms during 
the 1961 fiscal year. Over one-fourth of this demand was for electronic 
components, a one-sixth for instruments, and the remainder on electronic 
systems, comouters, and other products. The last category could not be 
broken down more specifically for two reasons: the lack of detailed 
product information and the necessity of avoiding disclosure of 
information which would identify the reporting firm. 

The reported degree of specializetion within the five- 
fold classification -- components, instruments, systems, computers, and 
R&D — was striking. Of the 50 firms for which this information was 
available, 21 reported 90 percent or more on their production was 
accounted for by one product classification, 15 firms by two classifi- 
cations, and 6 by three classifications. Only 8 firms reported four or 
five classes as being well represented in their total production. Thus 
only about one quarter of all reporting firms could be considered well 


diversified in terms of these product categories. 
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Electronics loyment Occupational Groups 

Production workers were the largest group and accounted 
for 47.5 percent of total employment. The sample showed that there is 
an approximately equal number of males and females among production 
workers, but the ratio of females, rises as the size of firm increases. 


For the smallest firms, the ratio is almost two male workers to one 


female, while for the largest firms the percentage of females is 52.3. 


TABLE VIII. EMPLOYMENT IN MAJOR OCCUPATION CATEGORIES CLASSIFIED BY 


SIZE OF FIRMS 
All Firm Size 
Occupational Categories Firms 1-99 100-499 __ 500 _and_ over 
A. Number of Employees 
Production Workers 13,700 599 Panels 10,926 
Electronic Technicians 1,906 156 270 1,480 
Scientific and Professional 
Personnel Sele 255 559 4,418 
Women Office Workers 2,792 96 401 2,295 
Others Sivas} __ 88 ies 1,624, 
Total Qos OOM Le 3,944 Bag Vas 
B. Percent Distribution of Employees 
Production Workers 47.5% 51.0% 55.1% 46.0% 
Electronic Technicians 6.6 1b: 6.8 G2 
Scientific and Professional 
Personnel 18.1 20.0 Rtas 18.6 
Women Office Workers 9.6 8.2 10¢2 9.7 
Others (1852) || eRr5 1G ot 19.5 
Total 100.0 100.0 100.0 100.0 


ibe 


a hi 
? fr 
vet diy pels 
i 4 
wr 
A 
Pn ‘ 
4 
s 


. 


y) 
a. 


ate, aren: Doe Wh cami Diz aa ritlrshaed be 


tak Neiindes oo Remeiorie! | ati MaDe Se epee heme 


‘ f 7 ‘ Hive 
ae ike fi ie eo A (aut 
Kho BAU aot Le SRD eae 6 Loliape peo Ae TU 1 Palos deme esa AN a fl Ride api ~~ ne ee wer hie Shem 


Mas Fee SSR SENS: EM UE | A LT i a 


ands sta mi) Ad Pinpenm pO nd eS sit 


Saft? | cet att Wyte ial) aie: Largan ylosa : 
nid ao Rand aetemor dy Rep ies ate | 

ty edn cavity dette 2. ohh gage lil NERS) dae 
Hy, Ook eres Senge at 102; @ 


EOD AOLAM HT rR atc: 
MATT Hh MELE 


nl 


(ARE ino eli | 


to. eee vintatatoet 
Lay | caer beantint, fas 9 


is tre . ea ne 
ae i Lasuo cs, ‘ 


2 dpe eg ab ewe coed J a 


Hye Yh’ ACES: alee 


Bree eT A atelto’ x 
eee Py One sitobutowT off 


lenetasojort hes o 
SRE...) Oe Lar 


| ni 
S4OL Py ‘ye etettc’ ont 


et aS.” Se ut 
he OE Pt an ea fare? 


The labor force of the reporting firms is also heavily 
weighted with scientific and professional personnel. Of the 28,861 
workers reported by 53 reporting firms, over 5,000 or 18.1 percent, 
were classified in this highly educated occupational group. 

Labor reauirements by occupational groups varied with 
the size of the firm. The relative number of production workers was 
highest (55.1 percent) in middle=-sized firms of 100 to 499 workers 
and lowest (46.0 percent) in the largest firms. 

The ratio of electronic technicians was 13.3 percent in 
the smallest firms but only 6.2 percent in the largert. On the other 
hand, the relative number of women office workers increased from 7.5 
percent in the smallest firms to over 10 percent in the medium-sized 
firms and 9.7 in the largest. Similarly, the category of “other workers," 
which included such varied groups as administrative, sales, maintenance, 
machine shops, and custodial, became relatively more important with the 


increasing size of firms. 


TABLE IX. PRODUCTION WORKER BREADKOWN BY SEX AND BY SIZE OF FIRM 


A. Number of Workers 
Size of Firm Male Female Total 
1-99 yp 227 599 
100-499 1125 1050 2175 
500 and over 5213 5713 10926 
| Totals 6710 6990 13700 


B. Percent Distribution 


1-99 62 1% 37% 100.07 
100-499 on A TAS Pe 100.0 
500 and over PAD BS S262 100.0 

Totals 49.0 51.0 100.0 
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The firms with 500 or more workers reporting an occupa- 
tional breakdown had 82.3 percent of all workers in the sample. They 
had however a somewhat higher share of “other workers", 00.6 percent, 
scientific and professional personnel, 89.5 percent, anc women office 
workers, 84.6 percent, and less than average shares of production 


workers, 79.3 percent, and of electronic technicians, 78.3 percent. 


Labor Requirements by Product _ Type 


In this section, we comoare labor requirements associated 
with selected major products. Sufficient information is available for 
a comparison among three types of products: (a) research and develop- 
ment, (b) electronic components, and (c) instruments. 

In research and development, eight firms were clearly 
sdentified and in no case was the firm's sales of R and D services 
less than 50 percent of its total sales. All tolled these firms 
employed 10,581 workers. 

The breadkown of labor requirements by major occupational 
categories for these R and D firms revealed a low proportion, 23.2 
percent, of production workers and 4 relatively high proportion, 
29.0 percent, of scientific and professional personnel. The ratio of 
electronic technicians and of "other workers" was also above the average 
of the sample. For production workers, the breakdown of male and 
female workers revealed a much higher proportion of male workers, Te 


percent, than was found in the total sample, i.e., 49.0 percent. 
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TABLE X. EMPLOYMENT IN MAJOR OCCUPATION CATEGOFIES, BY SELFCTED PRODUCTS 


Occupational All Research end Electronic 
Categories Firms (1) Development (2) Comnonents (3) Instruments 


A. Number of Employees 


Production 

Workers 23, (00 2,450 pipe le se 550 
Electronic 

Technicians 1,906 1,005 sa 207 
Scientific and 
Professional 

Personnel Syeda 3,067 323 kote 
Women Office 

Workers 2,192 Pee CEE. Bee 
Others SyeoL eed on 180 
Total 28,261 LOVSSD 6,603 2,005 


B,. Percent Distribution of Employment 


Production . 

Workers L'7 5% 23 2h &0 3% 27 AF. 
Electronic 

Technicians 6.6 925 3,0 10.3 
Scientific and 

Professional 

Personnel Lee 29.0 4.8 35.7 
Women Office 

Workers 9,6 Te 5.0 27.0 
Others Loe 26.9 6.9 9,0 
Total 100.0 10060 100.0 1004.0 


1) 49 firms reporting; 2) & firms reporting; 3) 14 firms reporting; 
4) ° firms reporting. 
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In electronic components, 15 firms employing 6,603 
workers were identified. In these firms 80 percent or more of their 
non-federal government production was on comnonents. Even though a 
few of the 15 firms had a high proportion of their output for govern- 
ment contracts, it was a reasonable assumption that components 
characterized their total production. 

The labor requirements of these firms were substantially 
different than the R and D firms. Four out of five of their employees, 
80.3 percent, were procuction workers and of these 68.7 percent were 
women. The proportion of the labor force in the categories of 
electronic technicians and scientific personnel was small, 3.0 and 
14.8 percent respectively. The proportion of women office workers and 


Nother workers" wes also low. 


TABLE XI. PRODUCTION WORKFRS BY SFX AND SELFCTED PRODUCTION SPECTALTZATION 


Product _Number of Fmployees _ 7. of Distribution: _ 
Specialization Total) Male ~ Female Total Male Female 
Research and 
Development 2450 1908 5/2 100.0% °77.9% © 22.1% 
Electronic 
Components 63029) LO5G 3613 LO Sy bids o 68.7 
Instruments 550 432 118 TOO Our ye aa Qi 


In the third product type, instruments, nine firms with 
a total employment of 2,005 workers reported 85 percent or more of 


their output in this category. Although a few had a high proportion 
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of government contracts, again it was reasonable to assume that their 
major productive effort was in the instruments field. 

The labor requirements of these instrument firms revealed 
a pattern somewhat similar to firms primarily in research and develop- 
ment. Production workers were a relatively small proportion of total 
employment, 27.4 percent, and of these a somewhat higher percentage 
were men, 78.5 percent, than was the case in the firms in research and 
development. A high percentage of scientific and professional workers, 
35.7 vercent, and a high percentage of woment office workers, 17.6 
percent, were employed. In contrast, "other" workers accounted for a 
lower provortion, 9.0 percent, than they did in the case of research 
and develonment. As might be expected ie instrument firms reported 


the highest percentage of electronic technicians, 10.3 percent. 


Labor Requirements per Sales Dollar 


In questions 4, 5 and 7 (see Appendix C) each firm was 
asked to report the distribution of its sales by buyer and product 
type. In question 8, employment by occupational category, and in 
question 9, the value of sales were reported. Using there data it 
was possible to construct a table, Table XII, showing labor require- 
ments by occupational category persales dollar of each product. 
Forty-seven firms with a total employment of about 18,000 
workers and total sales of $216,120,000 returned questionnaires which 


contained sufficient information to carry out the estimating procedures. 
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TABLE XII. LABOR REQUIREMENTS PER $1,000.000 SALES BY PRODUCT CATEGORIES 


Federal Government Private Sector ah 
Electronic Res. & All 
eevoducys Develop. Components Instruments Other 
Total Labor 
Reauirements 79.3 94.5 86.6 H1Le3 84.8 
Production Workers eed BT eT 622 22 eh 35.0 
Male arg SNe fs 24.7 es 26.6 
Female 19.8 6.0 B9S7 TES 9.2 
Electronic 
Technicians As ieee Bee 5.9 ope 
Electronic Engineers te5 ipa Aa 54 4.0 
Other Professional 
and Scientific ony WS en LOSL 9.6 
Women Office Workers PE LOsZ 4.8 9.1 lac 
Other 1As2 ite lege! 8.9 18.4 le 


The method may be summarized as follows. For each firm the employment 
reported in each occupation was allocated among its products according 
to its reported distribution of production sales. Thus, to illustrate, 
it was estimated that firm 4 had, say, 150 electronic technicians 
engaged in the production of instruments. Similar estimates were 
commuted for each firm,, its products anc its employment. By summing 
appropriately, it was possible to estimate the total employment of 
each kind devoted to each of the major products. But the value of these 


products could be inferred from questions 4, 5, 7 and 9. By dividing 
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this estimated value of sales for each product into the number of 
workers estimated to be producing them, an estimate of employment in 
each occupational group per dollar of sales for each product was derived. 
These estimates are presented in Table XIT and as shown, 
labor requirements by occupational category are presented for five 
major oroduct breakdowns. Of these, the first two are product, and 
research and development sales to the Federal government; the remaining 
three, sales of components, instruments and "all other" are sales to 
the private sector. 
As shown, on a "per million dollars of sales" basis, 
research and development has the highest labor requirement, 94.5 
workers. It is followed by components with, 86.6. Instruments require 
71.3 workers, or nearly a third less than R and D. "All other" sales 
to the private sector require about the same number of workers as 
components. The labor recuirement of 79.3 workers for a million dollars 
of sales of products to the Federal government is in contrast relatively 


low. 


The number of workers by occupational category per 
million dollars of sales reflects the striking differences between 
types of products. For example, one million dollars of sales in 
components is associated with 64.4 production workers as against only 
22.4 for instrument sales. In terms of women production workers, the 
variation is even greater: only 6 would be hired per million dollars 
of R and D sales as compared with nearly 40 for the same amount of 


sales of electronic components. 
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R & D uses more engineering and professional personnel 
and electronic technicians than any other product category, although 
instruments rank high in their requirements, few professional and 


scientific personnel are engaged. 


Rates_of Employment Growth by Product Tynes 


It has been pointed out in numerous discussions of the 
electronics industry of Greater Boston that the strength of the area 
lies in its scientific and professional labor supplies and in its 
skilled labor force, especially its supply of electronic technicians 
as well as machine tool and other skilled operators. This study 
generally supports that conclusion, It is highly relevant to the 
questions raised in the introduction to this Economic Rase Study that 
R &D firms reported the highest rate of employment gain over the 
one year period from 1961-1962. Employment in these firms rose 38.6 


percent in comparison with the overall gain of 22.4 percent. 


TABLE XIII. RATE OF EMPLOYMENT CHANGE, 1961 to 1962, BY PRODUCT 


SPEC TALIZATION 
Employment Change 
Amount Percent 
All Firms 5285 22.4% 
Research and Development 2947 38.6 
Components 1338 25.4 
Instruments Loy 8.5 
All Other 843 9.5 
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Of the 5,285 added jobs, R and D firms accounted for 2,947, or over 
55.8 percent. These data support the view that the availability of 
scientific, professional and technical supplies of labor in the Greater 
Boston Area, on which R and D depends so heavily, has been a major 
source of regional strength. 

The 15 firms in electronic components also had a some- 
what higher than average growth rate during the year, 25.4 percent, 
and added one-quarter of all of the new jobs among the firms reporting. 
It is important to recall that these firms require the greatest 
relative amount of vroduction labor, and in particular a high percentage 
of women workers. 

In the instrument field, the nine firms reporting had the 
lowest rate of expansion, 8.5 percent, and for the "all other" firms 


in the sample, the rate of employment growth was also low, 9.5 percent. 


cummary 


On balance over the past year, it seems clear that the 
changes in the electronics industry have definitely favored the research- 
oriented firm, and that the expansion that has occurred has more than 
proportionately benefited scientific personnel. It is also clear that 
the government has been a major factor in the relatively high rate of 
employment for the industry generally. In the firm analysis, the 
eeernl government was the principal buyer of research and development, 
accounting for some 71.7 percent of the total sales of those companies. 


For producers of components, the Federal government purchased about one- 
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half, 49.1 percent, of their output. In instruments, Federal government 
purchases were a little more than half, 54.9 percent, of their total 
sales. For firms, whose products were classified as "all other", the 
Federal government purchases represented the smallest fraction, 42.9 
percent, of their total sales. Except in the case of the instrument 
manufacturers, there seems to have been a clear relationship between 
Federal government purchases and the rate of employment expansion: the 
larger the share purchased by the Federal government, the greater the 
rate of employment growth. 

The question of the ability of the Greater Boston 
electronics industry to continue to expand in the future as it has in 
the past cannot, of course, be answered by any one survey or analysis. 
This survey confirms the high degree of dependence of the industry on 
government contracts anc, therefore, the element of uncertainty that 
such dependence brings. 

At the same time, the study indicates the strength of 
the industry of Greater Boston in its highly trained labor supplies, 
especially electronic technicians and scientific and professional 
personnel. The analysis of the responses indicates that those branches 
of the industry that rely heavily on such labor have enjoyed the highest 
rate of growth, Those supplies have attracted firms and government 
contracts here in the past; they should also do so in the future. 

Finally, it is the growth of firms in research and 
development that is the best guarantee against competition from 
technological obsolescence within the industry. Indeed, the creation 


of technological obsolescence is their business. 
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APPENDIX A. A DESCRIPTION OF THE SURVEY METHOD 


Problems of Definition 

Collecting information of the type used in this study 
raised three problems of definition. First, the fundamental question 
of what is an electronics firm has never satisfactorily been answered. 
Under the present Standard Industrial Classification System (see 
Appendix B), the firms most commonly included are classified in the 
industry groups of electrical machinery, non-electrical machinery 
(eege computers), instruments ordinance and in the non-manufacturing 
category of business services not elsewhere classified. Although 
several governmental and private preliminary studies of what consti- 
tues the industry and its products have already been made, no final 
agreement has been reached. 

The second problem pertains to the adequacy of the 
measurement of output of research-oriented firms. Where research and 
development services are sold, value is readily computed; but where 
it is "produced" for the firm itself, value would have to be based on 
cost rather than market price. 

The third problem arises in the classification of 
products and userse It is very difficult to obtain a satisfactory 
yet simple two-way classification system for the tremendous variety 
of products in the electronics industry. For example, one survey of 
the industry used the following breakdown based in large part on a 


combination of products and users: 
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as radio and television sets (final consumer) 

be measurement devices (industrial) 

c. military electronics (government) 

d. electronic parts and supplies (mixture) 
This classification was later rejected by the agency that used it on 
the grounds that the fourth category was too heterogeneous e 

The questionnaire that was mailed to firms was developed 
after a series of visits with companies concerned with different types 
of electronic products. The greatest problem was the proper system of 
product classification. The system that was finally used had to strike 
a balance between greater and lesser detail. In retrospect it seems 
that the "other products" category was somewhat larger than desirable, 
but because of the nature of the industry, this was difficult to avoid. 

For the present study, the universe of firms was obtained 
largely from two current moter din by identification of specific 
firms through product classifications relevant to the broad definition 
of electronics used heree This method of determining the universe 
probably leads to inclusion within the universe of a few firms which 
normally would not be classified as electronic in character. It was 
judged however that such firms would probably not answer the questionnaire. 


A . . 
I. Directory of Manufacturers in Greater Boston, 1960-1961 edition, 


Greater Boston Chamber of Commerce, Boston, ned., and the Directory 
1962, 26th Annual Edition, Issued 


of New England Manufacturers 
with the Editorial Cooperation of The New England Council (Boston, 


George D. Hall Company), 1961. 
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Some questionnaires were returned with notations to the effect that they 


were not "electronics" firms. 


Adequacy of Sample 


The adequacy of the responses to the questionnaire is 
difficult to judge in view of the lack of up-to-date benchmarks for the 
Greater Boston electronics industry. For example current statistics 
on the total employment within the specific three and four digit 
industries of the SIC code, which we have considered as the electronics 
industry, are not available for the Greater Boston area as defined by 
the Greater Boston Economic Study Committee. Thus it is difficult to 
estimate the extent to which the responses reflect either the industry 
as a whole, or important subdivisions of the industry. Also the sample 
may not truly state the rate of employment change for the entire 
industry, because all large firms in the area are not included. A 
change in employment within any one large firm could influence the 
industry's rate of employment change, while a similar change in a 
small firm would have little if any influence on the totale 

Nevertheless, the response of over 27 percent was a 
respectable onee And if the information gathered is used with due 
regard to considerations of the kind first noted, it may be assumed 
that the results furnish an adequate basis for the comparisons which 
were made among firms producing different types of outpute Especially 
significant in this connection, is the sharp differentiation in the 


labor requirements by broad types of products. 
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APPENDIX B. SELECTED ELECTRONICS INDUSTRIES FROM STANDARD INDUSTRIAL 
CLASSIFICATION MANUAL 


prepared by 


The Technical Committee on Industrial Classification 
Office of Statistical Standards, 1957 


Industry Numbers 
19 
19h, 
19h. 


35 
357 
veel 


36 
365 


3651 


366 
3661 
3662 


ORDNANCE AND ACCESSORIES 
Sighting and Fire Control Equipment 


Sighting and Fire Control Equipment 


MACHINERY, EXCEPT ELECTRICAL 
Office, Computing, and Accounting Machines 
Computing and accounting machines, including cash 


registerse 


ELECTRICAL MACHINERY, EQUIPMENT, AND SUPPLIES 
Radio and Television Receiving Sets, Except Communica~ 


tion types. 


Radio and television receiving sets, except communica- 


tion types. 


Commmnication Equipment. 
Telephone and telegraph apparatus. 
Radio and television transmitting, signaling, and 


detection equipment and apparatuse 


on 
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38 


i3 


367 


381 


382 


(ey) 


3671 


3672 
3673 


3679 


3021 


3822 


eres 


Electronic Components and Accessories. 

Radio and television receiving type electron tubes, 
except cathode ray. 

Cathode ray picture tubes. 

Transmitting, industrial, and special purpose electron 
tubes. 

Electronic components and accessories, not elsewhere 


classified. 


PROFESSIONAL, SCIENTIFIC, AND CONTROLLING INSTRUMENTS: 
PHOTOGRAPHIC AND OPTICAL GOODS: WATCHES AND CLOCKS. 
Engineering, Laboratory, and Scientific and Research 
Instruments and Associated Equipment. 

Engineering, laboratory, and scientific and research 
instruments and associated equipmente 

Instruments for Measuring, Controlling, and Indicating 
Physical Characteristics. 


Automatic temperature controls. 


MISCELLANEOUS BUSINESS SERVICES 
Business Services, Not Eleewhere Classified. 


Research, development, and testing laboratories. 
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APPENDIX C. ELECTRONICS INDUSTRY SURVEY, FEBRUARY 1962 


You may find it helpful to read through the questionnaire before you begin answering it. 


1. How many establishments does your firm have in Greater Boston (see map). 


Number of GBESC Study Area (SEE TEXT PACE 9) 
Establishments (see enclosed map) 
i In the core cities 


si In the inner band 
a In the outer cities 
4 a Total Establishments in Greater Boston 


2. Ona-percentage basis, distribute total employment in your Greater Boston 
establishments as follows: 


Percent 
of Total GBESC 
Employment Study Area 
| In the core cities 
Oeil In the inner band 
5) In the outer cities 
100% 
3. When did your last fiscal year end? : a 1961 


(month) (day) 


4, Allocate the sales of all your Greater Boston establishments made during your 
last fiscal year on a percentage basis as follows: 


% Sales Final Destination of Sales 
tt Directly or Indirectly* to the Federal Government 
ae ee All Other Users 

100% 


* Indirectly to the Federal Government" refers to resales of your products by 
wholesalers, prime contractors, etc., to the Federal Government. 
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5. Allocate the sales your firm makes directly or indirectly to the Federal Govern- 
ment (i.e. those referred to in Question 4, No. 1) on a percentage basis as follows: 


100% 


Sales Going Directly 
or Indirectly to the 
Federal Government 


Product Sales 
Sales of Research and Development Services 


6. Ona percentage basis, estimate who the final users were of those sales your 
Greater Boston firms make which did not go either directly or indirectly to the 
Federal Government (Question 4, No.2). 


To clarify: Wholesalers and/or prime contractors are not final users. They resell 
your products to one of the three final users listed below. 


If you sell wholly or partly through wholesalers and/or prime contractors, estimate 
their pattern of resale of your products. 


— 


100% 


Final User of Sales Which did not 
go Directly or Indirectly to the 
Federal Government 


State and Local Governments 

Householders and/or Other Private Consumers 
Business Firms who Retain Your Products as 
Part of their Capital Equipment 


7. Ona percentage basis, describe the composition of your sales which did not go 
directly or indirectly to the Federal Government (These are the same sales reported 
in Question 4, No. 2 and Question 6). 
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100% 


Electronic Components 

Electronic Instruments and Equipment 
Electronic Systems 

Electronics Computers 

Research and Development Services 


Other, please specify 
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Give the following employment data for your Greater Boston establishments. 


se Column 1 if you wish to report your Greater Boston employment for all of your 
tablishments taken together. 


se as many of the other columns as is necessary if it is more convenient for you 
report employment by division. If you choose this method, please identify divisions 


ther by location or principal product or both. 


Total Employment in Greater Boston Area 


Total for Employment by division 
Your Firm (please identify division) 


(1) (2) (3) (4) (5) 


‘Total Plant Production Workers 


| Male 
| Female 


Electronic Technicians 
Electronic Engineers 


Other Professional and 


| Scientific Personnel 


Total Women Office Workers 


Total all Greater Boston em- 
ployment (This figure will nor- 
mally be greater than the sum 
of items 1 to 5 above.) 


Total employment a year ago 


. The total dollar value of sales made by your Greater Boston establishments 
1 the fiscal year 1961. 


‘ ; Aigile | 
“way fo kis tol gxaryoigete pateod seine syoy Toget of dens 
<Hcltegos mae 


2 2BIoVEHS aromtiel oto) yemtadoedt @) ae ateeifon same 7 
SGOMN VAD YE DMR, IROL JOCK BR Sa gee BT peeeeanies vd ver! 
; : f } J 
fod to Sniborg Logionineim 
TA nofecd’ tates 2 Trreainyolnenreay fete FT 
elerh 7a toanyolenG / sco tio T 


Pifeos a ‘) oa of ie oe fe < 4 \ oie . 
ery Lae! Capek) } VOR ore 


ff) 


on 
~ 
- 
ell 
as 


: 
f 
Naw . * 16 sm ee fe gh nbn ascertain ne icaiele tes emanate Eee on 
; had a i sh mes ROP] ew del thet Cae i ea Te r 
r 1 q i 
; t } i Le 
‘ 
f aa ¢ ine ale ” ad eedica wre fod wy RIBAS 
i, . oy 
. ees X01 ode MI 
4 ; 
‘ ‘ 
§ 


: 1 
t us a on ” owt i Apa Pee we ham 

y . we " 

" enn i ji 


: 


. 
; 
j 
H 
’ 


<i ea Lanes 


4 
 < 


Aviat 


=e: 


os 


see ee 


et 


Ta 
if a 


et 


ye 


x 


AD 


ig 4 ae at 
ny 
re 0 ae fea 


> “is A 
ris pie, Wee te 
ecu, “il rer 
7 lh ‘ 
' 
c~ 
sex 
€- Site im ‘ 
3 ig Sic » ? 
We % “ La) . 
5 P 
ry 
: 
‘ 
; ; ‘ 
} i. 
' 6 Ps . 
RS. Daly 
ee A ¥ ; * ; ; 
+ alee ee ae Os 
Pad ' . i Sle: a pt . : 7 : 7 
*y - ny i" 7 rT my fa _ = wu an ry o A - 


‘ 
r 
' 
. 
n 
> 
ES 
r 
, 
' 
i 
‘ 
x = 
s 
; 
be 
i 
Ay 
4 A, 
j 
> 
™! F 
\ ‘ 
i; i i ® f 
- 
vent 


; ‘ 
‘ bh i 
Ps eR } 
; a i J 
3 ‘ 
s 4,"y 7 
i 
, y 4 
“ 
> ib 
i 
¢ 
' 
") 
i 
4 
‘ 
i 
” 
’ " Pas 
‘ 
( os 
a 4 


Se ee 
peo eer 


She 3 & 


eA SST 
Rok eis 


erate ae 


